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These names are your bond adhesive performance 


damp, wet soaked! 


CYMEL RESIN 401 MELURAC RESIN 300 


melamine-formaldehyde adhesive melamine-urea-formaldehyde adhesive 

CYMEL 401 great value upgrading urea resins This one-package, co-spray-dried blend melamine, 
increasing their water resistance, extending their urea and formaldehyde more boil resistant and 
assembly time and permitting safer use higher durable than dry blends the same resins. lower 
ambient temperatures. cost, its performance approaches that unmodified 


melamine-formaldehyde resin for hot-pressing flat 


CYMEL 401 itself develops exceptionally strong, 
molded exterior grade plywood. 


colorless, non-staining and boil-resistant glue line. 


Long favored for exterior bond applications, sur- MELURAC 300 surpasses the exterior test requirements 
passes the values required the most demanding Commercial Standard CS-35-56 Type Non- 
commercial and military specifications for exterior staining, easy handle, simply mixed with 
marine grade plywoods. Ideal, too, for laminating water. Moderate curing temperatures reduce 
heavy timbers marine applications. blistering and excessive drying. 

provides neutral glue line, making possible press- Catalysts are available reduce the cure rate that 
ing veneers immediately after lapse several hot-press urea resins. For further informat 
days. Cures moderate temperature. these leading resin adhesives, write today. 


AMERICAN CYANAMID COMPANY Plastics and Resins Division 
32B Rockefeller Piaza, New York 20, 


Canada: North American Cyanamid Limited, Toronto and Montreal 
Offices in: Boston Charlotte Chicago Cincinnati Cleveland Dallas Detroit Los Angeles New York Philadelphia St. Louis 
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GREENLEE SPECIALIZED MACHINES PRODUCE GREATER PROFITS 


Splits With Extreme Accuracy 
Less Down-Time For Maintenance and Set-Up 


Entirely new concept and design this Greenlee machine 
was recently installed the plant one the largest 
producers wood and wood fibre products. The first section 
rips the panel into strips feet wide; the second, cuts 
the strips into pieces desired. the first section, 
feed chain beams are used transport the stock. the 
second, reciprocating pusher mechanism employed. 
adjustments are made from the overhead catwalks. 
cutting unit powered separate motor. you have 
cutting problems involving large panels invite Greenlee 
help you solve them. Write today. 


Put Profit Your Woodworking With Greenlee Machines 


GREENLE 


1758 TWENTY-FIRST AVE. 
ROCKFORD, ILL 


BROS. 
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PRODUCTION CLAMPS FOR EVERY NEED 


Illustrated above are but few the many items contained Black Brothers 
Catalog No. 11. This new, complete catalog gives you illustrations, descriptions, 
and numerous installation views the Black line Laminating 
and Gluing Equipment. Over years engineering progress behind Black 
Brothers internationally recognized superiority gluing and laminating equip- 
ment. Write for your FREE catalog now. 


free catalog now 
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THE MOST MODERN AND COMPLETE LINE GLUE SPREADERS 
GLUE MIXERS AND HEATERS FOR EVERY REQUIREMENT 
COLD PRESSES FOR MODERATE PRESSURE LAMINATING OPERATIONS 


CAROLINA FOREST PRODUCTS 
Washington-built 
flakeboard press installation 


| 


LOCATION: Wilmington, North Carolina 
PLANT ENGINEERS: Miller Hofft, Inc. 
PRODUCT: “Flakebond” FLAKEBOARD 


experience has proved that Washington 
Iron Works designs and builds efficient and rugged 
equipment, and that their during and 
after installation...is That the report from 
Carolina Forest Products, Inc. 


Round-the-clock operation produces 30,000 square 
feet per day the highly automated plant. Washington 


the top photo the Washington 8-opening hot press, 


elevator-type loader and injector, continuous recording device, 8-opening hot press, loading and unloading equipment 
pump unit and controls for automatic operation. the smaller 
photo the unloader and the ejector unit. this equipment, enables one-man operation the complete curing 


stage. Annual capacity 10,500,000 square feet. 


Ibs. per cubic foot. Washington Iron Works field engineers provide 

Washington-built presses and accessory equipment units are planning, installation and custom- 

operation in, have been ordered by, particle board, flake- built presses and equipment designed meet 

board and wet and dry process hardboard plants throughout 

the United States, Cuba, Japan, Canada and Australia. individual plant and process requirements platen 

Eight these outstanding board producers, including Carolina 

Forest Products, Inc., are featured with photographs and data and temperature, number 

new 16-page brochure “Washington presses and acces- and production rate. For complete information, write 

Washington Iron Works, 1500 Sixth Avenue South, 


Seattle Washington. 


WASHINGTON presses and accessory equipment 


WASHINGTON 
IRON WORKS 


HOT PLATE PRESSES « PULP BALING PRESSES « SPECIAL HYDRAULIC PRESSES * AUTOMATIC PRESS 
LOADERS AND UNLOADERS COMPLETE DRY PROCESS HARDBOARD FORMING LINE EQUIPMENT 


& 


active program FPRS Section 
dealing with subjects from 

sawmilling wood preservation, are 
scheduled for this Fall, according 
the FPRS Executive Office. Eight Sec- 
tions have announced plans hold 
meetings the next three months. 

Society President Jeter Eason re- 
ports plans attend many the 
Section meetings possibly can. 
hopes maintain “traveling 
said. 

this issue the JOURNAL 
received, the Great Lakes Section will 
focusing attention the wood 
manufacturing opportunities and prob- 
lems the Northern hardwood for- 
est region meeting Houghton, 
Mich., Aug. 20-21. Also, scheduled 
for Sept. 25-27 Inland Empire 
Section Meeting Missoula, Mont. 


Mater Speak Automated Saw- 
milling Upper Miss. Meeting 


Mechanization sawmilling 
the subject the Upper Mississippi 
Valley Meeting, Oct. 2-3, Eau 
Claire, Wis., Paul Lane, Section vice- 
chairman reports. The meeting will be- 
gin the evening October with 
social hour, buffet supper, and speaker. 
Several papers and panel discussion 
will held the following day. Plant 
tours are scheduled for the afternoon 
October 

“The Decision Automatize the 
will the topic paper 
Milton Mater, Mater Engineer- 
ing, Corvallis, Ore. Detjen, Mc- 
Donough Mfg. Co., Eau Claire, Wis. 
will speak Role the Re- 
saw Sawmill Automation”. 

The panel discussion 

Evaluation Automation” will in- 
de: Arthur Parker, Red Lake 
Rae, Connor Lumber Land Co., 
Wis.; Erickson, Erickson 
Inc., Onalaska, Wis.; 
Dahlberg, Dahlberg Mill, Kee- 
in, Minn.; and Houghton, 
{ 


Calumet Hecla, Goodman, Wis. 
Loveland, Jr., Loveland Assoc., 
ppewa Falls, Wis., will moderate. 
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FPRS Sections Plan Annual Fall Activities 


Mid-South Section Meet Oct. 


Louisiana State University Baton 
Rouge, will play host the Mid- 
South Section for its Fall meeting 
Oct. 12, Section Officers announced 
recently. 


Pacific Northwest Plans Oct. 
Vancouver Meeting 


Oct. meeting, the 27th and 28th 
the month, will held the 
Pacific Northwest Section 
couver, British Columbia, Section 
cers report. Two technical sessions are 
planned, one dealing with 
Red Cedar Two field 
trips and official dinner will com- 
plete the program. 


Northeast Section Hold Two 
Meetings Oct. 


Two Oct. meetings are planned 
the Northeast Section, Allan Hauter, 
program chairman, announced recently. 
Oct. and 31, the annual meet- 
ing the Section will held the 
Hotel Brunswick, Lancaster, Pa. 


Preceding the annual meeting, 
one-day clinic Furniture 
Design, Materials and will 
held Oct. 28, Jamestown, 
for members the Jamestown Area 
Furniture Mfgs. Assoc. 


Wood Preservation Meeting 
held Nov. 3-4 


New advances wood preservation 
will the subject the Nov. 
meeting the Mid-West Section, Ira 
Hatfield, program chairman, an- 
nounced. Headquarters will the 
Holiday Inn, St. Louis, Mo. 
light the meeting will plant 
tour the Monsanto Chemical Co. 
Wood Preservation facilities. 


Carolinas-Chesapeake Section 
Meet Nov. 


Charlotte, North Carolina will 
the site the Carolinas-Chesapeake 
Section’s annual meeting Nov. 
and Headquarters will the Char- 


lotte Hotel. and will 
the theme. Three half-day technical 
sessions will held covering high- 
temperature drying; conventional lum- 
ber drying; and general wood moisture 
relations. 

Two short evening meetings are 
also planned, one Wood 
town, Va., and the second 
Washington, Dates have not yet 
been announced. 


NLMA Promotion Plans Underway 


NATIONAL WOOD merchandising and 
promotion program launched 
NLMA this fall discussed Doyle 
(left) Executive Vice President the NLMA 
and Buchanan, Vice President Van 
Sant, Dugdale and Co., Baltimore advertis- 
ing agency who will handle advertising 
phases the program. 


Division Appointments Announced 


Four Division appointments recom- 
mended the recent National Meet- 
ing Madison have been reported 
the Executive Office. These new 
cers, appointed the president, 
are: Donald Lubeck, Hammond 
Organ Co., Chairman, Wood Finish- 
ing Division; John McMillen, 
Forest Products Laboratory, Chairman, 
Wood Drying Division; and 
liam Lloyd, Michigan State Univer- 
sity, Chairman, Merchandising Divi- 
sion. Herbert Winer, Yale School 
Forestry, was appointed secretary 
for the Lumber Manufacturing 
Division. 
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Column 


MEMPHIS, 
July 
—In first 
communication 
the member- 
ship the So- 
ciety, would 
like explore 
the 
connected with 
future National 
Meetings. Each 
year the scope these annual events 
grows content and coverage, paral- 
lelling the development new fields 
and problems the industry, and 
many cases forecasting 
lems and milestones. 


Since they are events major im- 
portance the Society and the in- 
dustry whole, the Executive 
Board the Society has given much 
thought the future development 
these meetings. 


With the acquisition home of- 
fice building, the Society entering 
upon new era maturity, ma- 
turity hope will reflected 
membership growth, increased activity, 
and more comprehensive National 

Our 1959 Meeting will held 
San Francisco, and the technical pro- 
details will under the able 
direction Dr. Harrar, Duke 
University. Since new ideas and criti- 
cisms old ways are essential the 
growth any organization, would 
like invite your comments concern- 
ing the meeting just past, and ideas 
future improvements. 

hope that all members who feel 
they have uncovered data ideas im- 
portant their segment the indus- 
try will accept the responsibility 
presenting this information, 
contact Society Officers for place 
the technical program. These and ideas 
for over-all theme for the meeting 
should directed Dr. Harrar 
the Executive Secretary. Suggestions 
papers that the membership would like 
see presented will also receive con- 
sideration from the Divisions. 


Authors who submit 
should indicate the proposed content 
and idea their paper, significance 
conclusions particular field. 
Final acceptance papers will come 
from the Division Chairmen. 


Your active support needed for 
the Society grow scope and depth. 
Your Officers and Executive Board 
will their utmost, and request simi- 
lar cooperation from the membership. 


EASON, President 
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Society American Foresters 
Plans Utah Meeting 


“Multiple Use Forestry 
Changing the theme the 
1958 annual meeting the Society 
American Foresters held Sept. 
the Hotel Utah, Salt 
Lake City. Garratt, president 
the Society, has announced that more 
than 850 persons are expected 


Presentation some papers and 
discussions will cover forest manage- 
ment, silviculture, range management, 
forest products, watershed manage- 
ment, forestry education, forest eco- 
nomics and policy, forest recreation, 
and wildlife management. 


The three keynote speakers are 
Lemuel Garrison, superintendent 
Yellowstone National Park, Wyoming; 
Don Clark, regional forester, 
Forest Service, Denver, Colo.; and 
Fred Sandoz, Booth-Kelly Lumber 
Co., Springfield, Ore. 

field trip will held the 
Davis County Experimental Watershed 
Wasatch Mountains October 
Co-chairmen the meeting are 
Reed Bailey, Intermountain Forest 
and Range Experiment Station, and 
Floyd Iverson, Intermountain Region 
the Forest Service, both Ogden, 
Utah. 


Fire Test Standards 
Changed Group 


Four standards fire tests 
building materials have been published 
the National Fire Protection Assoc., 
the organization reported recently. 
Several these standards have been 
adopted ASTM, the association 


announced. 


Included are new editions No. 
251, Methods Fire Tests Build- 
ing Construction and Materials; No. 
252, Methods Fire Tests Door 
Assemblies; No. 255, Method Test 
Surface Burning Characteristics 
Building Materials; and new stand- 
ard, No. 256, Methods Fire Tests 
Roof Coverings. 

Withdrawn were No. 253, Fire- 
Tube Test for Treated Wood, and 
No. 254, Standard Method Test for 
Combustible Properties Treated 
Wood the Crib Tests. 

Changes 251 include new 
nition noncombustible, reference 
the application roof assemblies 
during tests, and revision the re- 
quirements testing under load con- 
ditions. No. 252 complete revi- 
sion former edition dated 1950. 

No. 255 complete revision 
standard formerly called Fire Test for 
Fire Hazard Classification Building 
Materials. Copies the standards are 
available from the National Fire Pro- 


tection Association, Batterymarcn 
St., Boston 10, Mass. 


NLMA Awards Six Scholarships 
Forestry School Graduates 


Six forestry school graduates, win- 
ners the lumber 
scholarships have started special train- 
ing the Timber Engineering 
Washington, C., research 
the NLMA. 

The winners were chosen 
nominations made eleven 
and were selected the 
scholastic records, aptitudes, interes 
and extra-curricular activities. 

Purdue U.; Crews, Michig 
State U.; Renaud, Iowa St: 
College; and Wilson, Colora 
State 

weeks training, each the stude: 
will receive on-the-job experience 
all phases research conducted 
TECO laboratory. addition tra 
ing each student receives $500 
award and travel expenses. 


ASTM Committee 
Meet Oct. 


Committee D-14 the Americ 
Society for Testing Materials will 
Shoreham Hotel, Washington, 
Alan Marra announced 
The 
standards. 

Correction 


page 163 the May issue 
the PRODUCTS JOURNAL 
Effect Temperature the 
trical Resistance Wood, 
printed incorrectly. They 
follows: 


for maple E=29,160 


NOTICE 


To: Potential 1959 Nationa 
Meeting Authors 

you wish submit paper 
this meeting, your suggested 
and brief description the paj 
should directed either 
Technical Program Chairman, 
Harrar, School Forest 
Duke University, Durham, 
the individual Division Chairm 
the FPRS Executive Office. 

Your description should state 
intended scope the paper and 
dividual features the work 
will your opinion justify its 
clusion the National 
Program. 


AUGUST, 
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PANELING for the FPRS Execu- 
tive Office Building. Cherry paneling for the 
the executive secretary( upper left) 
was donated the Hardwood Corp. 
America, Asheville, N.C. Prefinished rift red 
oak (upper middle) from 
Memphis, Tenn., was furnished for the con- 
ference room. Book-matched walnut plywood 
given Plywood Corp., Algoma Div., 
was used for the editor's office (upper 
right). 


Shown adjacent the mailroom finished 
wood grain hardboard donated the 
Masonite Corp., Chicago, Random-width 
walnut paneling for all-purpose room 
the lower level (right) was given Chester 
Stem, Inc., New Albany, Ind. 


Clear brown ash paneling for the en- 
tranceway (lower left) was donated 
Fitzpatrick Lumber Co., Madison, Wis. 
Shown right birch paneling for the outer 
offices donated Roddis Plywood Corp., 
Marshfield, Wis. 


The entire interior finishing has been completed since the 
building was dedicated during the recent FPRS National 
Meeting. Parquet flooring from the Corp., 
Louisville, Ky. has been laid the basement. The firm 


donated 1,000 square feet laminated oak blocks. The 
Executive Office reports that invoicing firms who have 
made pledges currently progress. Gas 
service will connected shortly. 


Progress Report Monthly Growth the FPRS Office Building 
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TOWERING STRUCTURE 20- 
opening, hydraulic hot press which 
forms the heart the West Vir- 
ginia Pulp and Paper 
new $1,000,000 flakeboard plant 
Tyrone, Pa. The new plant 
marks West entry into 
the building board field and 
designed produce 25,000,000 
sq. ft. flakeboard annually. 


The mat resin-coated flakes 
shown left has gone through the 
prepress unit and ready for the 
big hot press. 


Twelve quality control stations 
are maintained along the produc- 
tion line addition quality 
control laboratory. product re- 
search laboratory has also been 
established the plant site. 


The flakeboard process used 
based dry, batch-type 
production. 


PEELED ASPEN logs are cut NEW BOARD products are tested AUTOMATIC TRIM saws cut pressed boards desired dimensio 
inch billets, which are fed this inch, 2-opening new flakeboard plant. After trimming, boards are transferred 
three flaking machines. All hydraulic sanding unit where they are finished thickness sta: 
are cut thickness press the experimental ards prior shipment. 
inch, laboratory. 


BUSINESS NOTES 


Bd. Ft. 
3800 


Lumber Production, 
Stocks Sales 


Production for the first five months 
1958 was estimated per cent 
below the corresponding period 
1957. During May the third successive 
month-to-month gain 1958 was reg- 
istered. May output 2,732,000,000 
bd. ft. was per cent below the same 
month last year but five per cent above 
April 1958. 


Retail lumber sales May, 
board foot basis, were down esti- 
mated three per cent from the same 
month last year. Retail stocks May 
31, amounting 4,749,000,000 bd. 
were per cent below the year- 
ago level. 2000 


Source: National Lumber Manufacturers Association. 


New Flakeboard Plant Opened Paper Firm 


NLMA Lumber Letter, July 11, 1958. MONTHLY TREND ESTIMATED TOTAL LUMBER PRODUCTION 
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NAFM Fair, Aug. 


Wilco Machine Works, Inc., Mem- 

is, Tenn., announced recently that 
will exhibit the Swiss-designed 
Coater the NAFM Fair 
Chicago, Aug. 

The machine will apply coatings 
most finishing materials speeds 
400 feet per minute. All finish which 
does not coat the stock collected 
trough and reused. Coatings are ap- 
plied conveyor-feeding stock under 
cast aluminum pressure head having 
adjustable, machined orifice. 

Finish under pressure flows through 
slot forming thin veil curtain. 
Thickness coating can controlled 
varying feeding speed, height 
head above stock, and amount ma- 
terial pressure. Feeding belts are 
wrapped under the collector trough 
below the head keep them from 
contamination finishing material. 

wide variety machine sizes 
available, variables being head width 
and infeed and outfeed conveyor 
lengths. addition finishing 
wood, hardboard, particle board, insu- 
lation board and furniture panels, the 
Steinemann Coater said finish pro- 
filed pieces. 

special machine having tiltable 
infeed and outfeed conveyors and 
inch head available for produc- 
tion finishing mouldings, strip floor- 
ing, flooring blocks and tiles. More 
information available from Wilco 
Machine Works, Box 3722, 
Memphis 14, Tenn. 


Chisel-Tooth Saws 


type saws are now 
the Hoe Co., Inc., representatives 
the saw division 
cently, Made all sizes and styles in- 
chiding mill saws, edger saws, and rift 
saws, the new machine’s carbide tools 
said obey master template six 
tines the size the bit socket, which 
very close tolerances. 


m 


Machined Particle Board 


non-splitting, easily machined ver- 
Granite Board has been devel- 
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oped National Starch Products Inc., 
Battaglia, structural products 
manager, announced recently. Board 
particles are precision sized prede- 
termined specifications. Particles are 
New England white pine and are com- 
bined with resin binder. 

Density and handling properties are 
reported closely approximating those 
natural wood, and the board can 
painted, colored, stained, printed, 
coating volume basis. can 
used with overlay high-pressure 
laminates and veneer. 


National Starch reports that can 
turned, ground, bent and curved 
laminated large thicknesses, and 
molded. Applications have been 
found decorative wall paneling, 


floor underlayment, truck bodies, 


dies, pattern stock, thick blocks, com- 
munications panels, 


blocking. 


BOTH 
SWING SHIFT 


Power Controls for Lift Trucks 


new line Ball-O-Matic Power 
Fork Controls for lift trucks have been 
announced the Swing-Shift Mfg. 
Co., Longview, Wash. The Swing-shift 
and side-shift units allow fork swing 
22° and side shift inches. The 
load swings and shifts while the truck 
stationary. 

Powered with hydraulic chromed 
cylinder assemblies, the units are com- 
pletely enclosed, and have case-hard- 
ened heel rollers that require lubri- 
They come equipped with 
auxiliary valve sections, hose reel as- 
semblies, and tower hoses. More infor- 
mation available from Swing-Shift 
Mfg. Co., Box 111, Longview, 
Wash. 


Volume Assembly Hydraulic Press 


multisection hydraulic press for 
quality volume assembly with quick- 
setting cold glue now being manu- 
factured the Dependable Machine 
Co., Greensboro, The press 
designed for high-pressure laminating 
neer, hollow core and kitchen cabinet 
doors, post building, and other lam- 
inating needs. 

The presses are built 
with psi range from 260, 
with wider ranges available. The ma- 
chine has twin-piston type high 
pressure hydraulic pump with 
tical pressure range from 100 4,000 
psi. The pressure regulator can set 
regulate automatically from 100 
3,000 psi hydraulic pressure. Valves 
are designed for 10,000 psi hydraulic 
pressure. 

Each platen has individual gage 
for readings with range 
3,000 psi. The presses have ball- 
bearing, drip-proof, continuous-duty, 
1800 rpm, motor with magnetic 
starter. Maximum stroke for curved 
work inches. Prices start 
slightly more than $2,000. 


Masonite Exhibits New Products 
NAFM Fair August 24—27 


New Products will exhibited 
the Masonite Corp., Chicago, 
the NAFM Supply, Equipment and 
Fabric Fair, August the firm 
announced recently. 

shown are grained hard- 
board without grooves that can fin- 
ished with wax, clear varnish, shellac 
lacquer; embossed hardboard 
that can finished one two color 
tones; square-holed peg-board; and 
coated hardboard with 
reported high resistance stains, 
scratching, and 

The firm will also exhibit how 
their line can used furniture 
manufacture conjunction with other 
products. 
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Reed, Jr. (right) Satin Surfaces 
Inc., discusses the process 
with Reichhold, Reichhold Chemical 
Co. 


New Plywood Finish Developed 


new machine process that imparts 
smooth, glossy, hard finish any 
linear feet per minute, has been de- 
veloped Satin Surfaces, Inc., 
Reed, Jr., president the firm, an- 
nounced recently. 

Called “Super the pat- 
ented technique uses pressure and fric- 
tion create heat which melts lignin 
the wood’s surface. This blended 
with synthetic resin developed for 
the process Reichhold Chemical Co. 
Together, they form dense, smooth, 
hard, water-spot-resistant surface about 
1/24 inch deep. 

The process said eliminate 
grain and fiber raising and variations 
surface texture, while producing 
surface far smoother than the most 
careful sanding. Hand sanding, sealer 
and second coatings are eliminated, 
which means least per cent re- 
duction the cost finishing doors, 
furniture parts, cabinets, and forth. 

Stain can introduced into the 
wood surface during the process 
create final finish. Otherwise, the 
surface, which costs about one-half 
cent per square foot, serves base 
for single coat paint, oil stain, 
varnish. Satin Surfaces Inc., wholly 
owned subsidiary General Plywood 
Corp., developed the mechanics the 
process, while Reichhold Chemicals 
Inc., developed the synthetic resin 
involved. 


Particle Board Plant Equipment 


Equipment make particle board 
initial investment cost $50,000 
now being sold the Bell Ma- 
chinery Co., Birmingham, Ala. The 
cost figure includes press, chipper, glue 
resin mixing equipment, pans for 
loading board, screening equipment, 
and forth, but not the building and 
installation costs. This plant said 
cubic feet particle board eight 
hours, with only four people required 
handle the machinery. More infor- 
mation can obtained from the Bell 
Machinery Co., Box 490, Birm- 
ingham, Ala. 
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New Plug Cutter and Retainer 


new plug cutter and retainer that 
works wedge principle with 
concave radius one side has been an- 
nounced the Diehl Machine 
Works, Inc. The new plug cutter and 
retainer fills all the hole and has sur- 
face contact rather than line spot 
contact. More information available 
from the Diehl Machine Works, 
Inc., Wabash, Ind. 


Automatic Shaping Lathe 


Mattison Machine Works has an- 
nounced new No. automatic shap- 
ing lathe that incorporates air-operated 
tail stock and carriage well 
steadyrest and electrically 
operated hopper feed attachment. The 
latter hinged and can swung out- 
ward without disturbing set-up adjust- 
ments and gives unobstructed access 
cutterheads for whetting, touching 
setting knives. 

The lathe can handle stock from 
inches long. can furnished 
standard manually operated machine, 
with air-operated tail stock with 
combination air-operated tail stock 
and air-operated carriage. More infor- 
mation available from Mattison Ma- 
chine Works, 545 Blackhawk Park 
Ave., Rockford, 


New Masonite Booklet 


illustrated brochure detailing 
Masonite Fabricators has 
recently been released the firm. 
The booklet describes the die shop 
facilities and various fabricating op- 
erations used the preparation and 
finishing hardboards for compo- 
nents sub-assemblies. Available 
free from the Masonite Corp., 111 
Washington, Chicago, 


New Emulsions 


complete line polyvinyl 
tate homopolymer emulsions for the 
woodworking, paper, packaging, 
being placed the 
Reichhold Chemicals, Inc., company 
officials recently announced. 

The firm reports that the resins 
are being manufactured proccss 
emulsion characteristics. Among 
qualities that can modified 
speed tack, water resistance, 
compounding characteristics, 
three important machine 
ing. Water resistance factor 
paper applications. 

These types emulsions are 
the woodworking industry for 
sembly gluing furniture joints, 
are said allow efficient operation 
equipment without shut-downs 
cleaning and eliminate the heat tab 
needed for animal glues. 

coating. Besides furniture joints, 
adhesive can used bond pla: 
overlay 
backing sheet chipboard, plywox 
and lumber panels, and edge-g! 
waste lumber parts the 
hollow-core doors. 

adhesives, the emulsions can 
for both coating and 
paper, stiffen, strengthen, 
proof and increase the abrasion 
ance paper products, and make 
paper heat-sealable. 


New Mattison Cutter Grinder 


new No. 237 Cutter Grinder 
been released Mattison Machine 
Works. Saucer wheel diameter 
inch and cup wheel 
rpm, bore wheel inch, 
weighs approximately 1050 
inch long floor space. 
closed motor, maximum 
diameter inches, and table 
Works, 545 Blackhawk Park 
Rockford, 


New Dry Kiln Booklet 


Standard Prefabricated Dry 
the field are illustrated 
booklet released Standard Dry 
Co. Features the various inst: 
tions are described this two-c 
brochure. Available free 
from Standard Dry Kiln Co., 
Box 5708, Indianapolis 21, Ind. 
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Panel Feeder and Unstacker 


new panel feeder and unstacker, 
No. PL-400 has been released 
the Stetson-Ross Machine Co., Inc. 
suction cups pull the leading edge 
the sheet into set ‘tapered- 
asioned’ pitch rolls which automati- 
align the sheets the guide and 
them the next process. 


feeder uses venturi-type vacuum 
stack accomplished reciprocat- 
ing cylinder that oscillates 
cases which gives power the rollers. 
The feeder may used for sanders, 
trimmers, and other operations requir- 
ing automatic precision panel feed. 

More information available from 
the Stetson-Ross Machine Co., Inc., 
3200 First Ave., S., Seattle Wash. 


New Metal Detector 


metal detector designed keep 
metal objects from entering and ruin- 
ing costly machinery now being pro- 
duced Rader Pneumatics, Inc. The 
detector stops conveyors when any 
magnetic nonmagnetic metal passes 
over the detector coil. 

will also activate any electrical 
circuit stop chippers, sound alarms, 
flash warning lights. The detector 
draws only 250 watts 110 volts. 
Oscillator, control unit, power rectifier 
and receiver are unitized that parts 
are plugged with internal wir- 
ing. The coil needs adjustment for 
temperature changes. 
tion available from Rader Pneumatics, 
1739 42nd Ave., Port- 
land, Ore. 


Economy-Priced Transverse Saw 


The development economy- 
priced transverse saw for cutting hard- 
board, plywood, and plastic has been 
announced Ty-Sa-Man Machine Co. 
Priced the $1200 class, the saw 
comes with table, motor, finger- 
tip controls, automatic cut-off, auto- 
safety stops ends rail, and 
has 48-inch cutting reach. 

power screw feed, which variable 
three feet per minute 
adjustable V-Sheaves. With 
rail, the cutting reach can 
nded make 120-inch cut. More 
available from Ty-Sa- 
Machine Co., 1060 White Ave., 
Tenn. 
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Log Barker and Horizontal Chipper 


Soderhamn Machine Mfg. Co. has 
announced new DC-6 Log Barker 
chipper for smaller mills. The barker 
was designed for mills cutting low 
7,000 bd. ft. per 8-hr. day. 
said that production 45,000 feet 
per shift may attained under opti- 
mum conditions. will handle logs 
from inch diameter and from 

The machines have hydraulic con- 
trols and together with Soderhamn’s 
horizontal rotating chip screen 
may purchased for under $20,000. 
Complete literature available from 
Soderhamn Machine Mfg. Co., Talla- 
dega, Rm. 409 Pittock Build- 
ing, Portland, Oregon. 


Wide Belt Sanding Machine 


new No. 456 Wide Belt Sanding 
Machine for use surface preparation 
rigid panels such solid wood and 
fire core doors, plywood, chip-core, 
asbestos sheet and forth has been 
released Mattison Machine Works. 

Size controlled power-driven 
bed that can raised lowered for 
desired thickness. Fine adjustment can 
controlled 0.001. The standard 
thickness material. Length not 
limited. 

Feed rolls are rubber covered for 
traction, and are driven variable- 
speed motor. change the belt, ten- 
sion relieved through lowering the 
top idler roll. The hanger the front 
the machine swung out, the old 
belt slipped off and new one at- 
tached. More information available 
from Mattison Machine Works, 545 
Blackhawk Park Ave., Rockford, 


Setworks Conversion Kit 


new Setworks Drive Conversion 
Kit has been announced Mater Ma- 
chine Works. Savings may amount 
$1,000 $4,000 converting car- 
riages Riderless operation. The man- 
ufacturer claims that the kit saves the 
cost new setworks drive. 
reported that certain types electric 
motor drives can also converted 
with the kit. More information 
available from Mater Machine Works, 
Inc., Corvallis, Oregon. 


Dovetailer and Borer for 
Drawer Front Production 


For simultaneous dovetailing and 
boring one set-up Dove- 
tailer and Borer has been released 
Onsrud Machine Works. The firm re- 
ports that the machine provides 
average production rate sixteen com- 
pleted pieces per minute for any type 
drawer front such straight, 
swelled, serpentine and half-serpentine. 

Both ends drawer front are 
dovetailed and bored one time. All 
feed motions are hydraulically con- 
trolled. The machine accommodates 
drawer front size from inches 
length. Boring heads are adjustable 
and automatic power clamping holds 
the work place. Each side the 
machine equipped with twelve 
spindles spaced one inch centers 
for dovetailing. 


More information available 


Onsrud W-550 Dovetailer and Borer 
Bulletin from Onsrud Machine Works 
Inc., Woodworking Machinery Divi- 
sion, 7752 Lehigh Ave., Niles 31, 


New Safety Router Guard 


router guard designed reduce 
“break holing operations has 
been announced the Grand Wood- 
working Co., Rockford, Ill. Cast 
high tensile Mechanite, machined 
allow easy sliding over work sur- 
faces. features set screw positioning 
for depth cutting, and the router bit 
covered during the complete cycle. 

reportedly provides considerable 
material saving holing operations 
well uniform depth routing 
warped material. More information 
available from the Grand Woodwork- 
ing Co., 1109 Seminary, Rockford, 
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NEW PUBLICATIONS 


Packaging and Loading Lumber 
for Shipment Box Cars. 28- 
page handbook with illustrations and 
procedure for making the individual 
package lumber. Instructions are in- 
cluded for the receiver with without 
dock ramp access the box car. 
Available from the Public Relations 
Dept., Acme Steel Co., 135th St. 
Perry Ave., Chicago 27, IIl. 


Sawmill Residue the Prince 
George Area British Columbia. 
McBride. Revised December, 
1957. Report No. V-1013. Available 
from the Forest Products Laboratories 
Canada, Vancouver, C., Canada. 


Products from Hickory Bolts. 
Lehman. This report presents in- 
formation the size, quality, and 
requirements hickory bolts 
use today. Hickory Task Force Report 
No. available from the Southeastern 
Forest Experiment Station, Ashe- 
ville, 


North Carolina Piedmont Hard- 
wood Forest Research Project. 
Doyle and Olson. Describes 
plans and accomplishments the ef- 
fort speed improvement 
Piedmont hardwood forests. Available 
from the Southeastern Forest Experi- 
ment Station, Asheville, 


1957 Annual Report the Lake 
States Forest Experiment Station. Re- 
views past, present, and planned re- 
search planting and the milestones 
technical progress during the year 
that have bearing the station’s 
program. Copies are available from the 
Director, Lake States Forest Exp. Sta., 
St. Paul, Campus, Minn., St. 
Paul Minn. 


1957 Supplement Book 
ASTM Standards Including Tenta- 
tives. Part Contains revised stand- 
ards and new and extensively revised 
tentatives the material fields 
paint, naval stores, cellulose, wax, pol- 
ishes, wood acoustical materials, sand- 
wich and building constructions, and 
fire tests that have been accepted since 
the appearance the 1956 supple- 
ment the 1955 book ASTM 
standards. Available from the Ameri- 
can Society for Testing Materials, 1916 
Race St., Philadelphia Pa. 


International Glossary Terms 
Used Wood Anatomy. Committee 
Nomenclature, International Assoc. 
Wood Anatomists. Copies are avail- 
able 30¢ and 40¢ for uncovered 
and covered copies respectively from 
the Secretary-Treasurer, Institut fir All- 
gemeine Botanik, 
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Stern, 205 Prospect St., New 
Haven, Conn. Members the associa- 
tion can receive copies and 20¢ 
per copy respectively. 


Preservative Treatment Fence 
Posts Cold-Soaking Pentachlo- 
rophenol—Fuel-Oil Solutions. Re- 
port Project 301-A. Walters 
and Peterson. Contains results 
the 1957 annual inspection fence 
posts service tests Sinnissippi 
Forest. Inspected were 978 treated 
posts, representing species hard- 
wood and five softwood. Forestry 
Note No. available from the 
Illinois Agricultural Exp. Sta., Urbana, 
Ill. 


Preservative Treatment Fence 
Posts with Toxic Solutions. Report 
Project 301-C. Walters and 
Peterson. Contains results the 
1957 annual inspection fence posts 
service tests the Dixon Springs 
Exp. Sta. Inspected were 360 treated 
posts, representing nine species 
hardwood and three softwoods, and 
the remains untreated control 
posts and treated posts that had 
failed earlier. Forestry Note No. 
available from the Illinois Agri- 
cultural Exp. Sta., Urbana, III. 


RFF Annual Report, 1957. Re- 


views the work Resources for the 


Future, Inc., water resources, en- 
ergy and mineral resources, land use 
and management from Oct. 
1957. Available writing Resources 
for the Future, Inc., St., 


Forestry Terminology, Glossary 
Technical Terms Used Forestry. 
Third Edition. Available from the So- 
ciety American Foresters, Mills 


Analysis the Wood-Cutting 
Process. Norman Franz. Contains 
analysis cutting processes 
through studies wood chip forma- 
tion and conclusions concerning the 
optimum cutting angle for the best 
possible finish given work 
piece. Available Bulletin No. 
from the University Michigan 
Engineering Research Institute, 
$4.50 copy. 


Determination the Strength 
Properties and Physical Character- 
istics Canadian Woods. 
Wakefield. Bulletin No. 119 avail- 
able from the Forest Products Labo- 
ratories Canada, Ottawa, Ontario, 
Canada. 


See Page 37-A for 
Continuation 


New Publications 
Listing 


EMPLOYMENT SERVICE 


The FPRS Employment Service op- 
erated without charge service 
members. Companies institutions with 
ing employment may participate this 
program inserting free two 
consecutive issues the FOREST 
UCTS JOURNAL. Inquiries concerning 
the JOURNAL should addressed 
FPRS Employment Service, 
2010, University Station, Madison 
Correspondence kept confidential. 


Positions Offered 


position wood prc 
ucts available. Courses taught inclu 
wood machining, quality control, and 
duction management. Research 
aspect these fields will 
Doctorate degree equivalent experie: 
teaching, research industry and 
engineering background are desired. (Au; 

ucts available. Courses taught 
include primary forest products, 
manufacture and distribution, possibly 
soning and logging. Research 
aspect these fields will expect 
Doctorate degree equivalent experie: 
teaching, research industry and 
engineering background are desired. 

with experience electrical work desi: 
for modern all-electric sawmill 
South. Experience should include main 
nance and construction work. Reply sho: 
include age, education, experience, 
Salary commensurate with experience 
ability. (Sept.) 

E-317—Dry Kiln engineer needed 
hardwood concentration yard 
tan New York area. Excellent opportun 
for man able run complete kiln-drying 
business. (Sept.) 


@ 


@ 


Employment Wanted 


No. supervisory 
cost analysis position desired. Holds 
B.S.F. and M.S.F. degrees. seven 
years practical experience sawmilling 
and plywood. Has extensive background 
plywood. Northwest preferred. (Sept.) 

tion desired. Graduate Penn. State 
with B.S. Wood Utilization. Has 
years experience production work 
wide knowledge most 
machinery, including hot and 
Familiar with many commercial species 
veneers and the manufacturing 
Hobby cabinet making and design 
wood articles. (Sept.) 


No. 479—Technical production 
tion desired. Holds B.S. Wood 
nology and degree forest enginee 
from German technical university. Has 
perience plant superintendent. (Sept 


No. 480—Position desired 
with Wood Technology. Has 
perience product development 
quality control. (Sept.) 

No. 481—Graduate with M.S. 
ber Kiln Drying and B.S. Wood 
zation-Marketing, desires position. 
rienced quality control, yard work 
sales. (Sept.) 

No. 485—Position desired 
and development quality control. ‘ds 
degree Wood Technology. Has six 
experience gluing wood. (Sept.) 
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hardboard that takes any 


has the hardboard the job. 


wood grains patterns veneers metals plastics 


Whatever your design production need, Masonite 


oe ewe 


eee 


ees eee 
ee ee 


eee 
ev eee 


®Masonite Corporation—manufacturer quality panel products. 


Masonite Corporation 
Dept. 2-6 
Box 777, Chicago 90, 


Please send latest design and production information 
Masonite panel products. 


Please have your sales engineer call. 
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Molpus Lumber Company, Philadel- 
phia, Mississippi, cutting from 
MBF lumber per hour, recently 
installed woodwaste utilization setup 
consisting Soderhamn DC-6 Log 
Barker, 48” Horizontal Chipper, and 
CS-20 Chip Screen. The installation 
was made total cost less than 
$27,000 excluding high pressure blower 
system blow chips 620 ft. open 
type gondola car. 


Mr. Molpus says this installation, 
"We believe this the lowest cost 
barker-chipper-screen installation 
the market, and should pay for itself 
within one and one-half two 


burning waste slabs, edgings, 


trimmings you’re missing out real profits. 
Here’s minimum-investment installation that 
will make you 


$13,578 $55,515 profits annually 
depending size your mill! 


woodwaste utilization installation 
longer just for the “big boys” this new Soder- 
hamn combination will put you “in the chips!” 
Efficient, clean barking and 
rate, dependable screening all most rigid 
pulp mills’ specifications. 


TOTAL INVESTMENT LESS THAN $25,000 


This actually the lowest price heavy duty 
installation the market. Three precision Soder- 
hamn machines, designed for long life and eco- 
nomical, dependable operation...minimum 
labor, minimum horsepower requirements, mini- 
mum maintenance. You can’t wrong with 
Soderhamn the line that setting new stand- 
ards for the industry. 


Soderhamn also makes the lowest cost rotor 
barker the market, considering installation 
and labor costs. 


Talladega, Alabama 


What are you getting 


MACHINE MANUFACTURING COMPANY 


East Canadian Representatives: Forano Limited, Montreal, Canada. 


from your scrap... 


NEW DC-6 LOG BARKER. Will handle efficiently logs from 36” 
22’ long. Production 45,000 bd. ft. (Doyle scale) per 
reached under ideal conditions, although installation profitable for mills 
cutting low 7,000 bd. ft. day. 


Interchangeable heads flail scraper, abrader, and planer types make 
easy meet all bark specifications. conveyors needed skids live 
decks may used for both infeed and outfeed; logs are fed sideways into the 
barker, and hydraulic kickers discharge barked logs the rear. Kickers properly 
spaced insure support for random length logs. 


All movements controlled from one simple station, including start-stop 
buttons for all motors. Heavier construction than any other low-cost barker 
the market. Weight, approximately 12,000 cost, complete with all 
motors, 


Individual literature available. 


48” HORIZONTAL CHIPPER. Adaptable ground level mill, 
conveyor required. Furnished with high chrome alloy knives and special 
Soderhamn anvil knife new, heavier design, affording four usable 
faced cutting edges. Knives bolt into disc. Chip size readily altered. 
production, cords per hour more than ample for one barker and 
weight, approximately 6000 required, 75-125 depending conditi 
cost, $6,900 plus motor. (Motor can quoted separately. 


Individual literature available. 


CS-20 HORIZONTAL ROTATING CHIP SCREEN. Advanced design Chip 
insuring quality production must today’s market condi! 
Delivers uniform chips, free splinters and sawdust. vertical 
oversize chips and splinters cannot jump through top screen plate 
tional chip screen. Chips, sawdust and oversize pieces discharged 
Requires ground foundation suspended from cyclone supporting 
Average production, cords per hr.; weight, approx. 1600 cost 
with 1800 RPM motor $2,200. 


Individual literature available. 


DID YOU GET YOUR COPY? 


This brochure describes this 


ss - machine installation and tells how 
figure your profits advance 


West Coast: Suite 9442 S.W. Barbur Boulevard, Portland, Oregon. how get the chip business 


Write for now! 


\ 
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FIRST NAME WOODWASTE UTILIZATION 


Penacolite Adhesives were used exterior laminations the Jai Alai 
Fronton, Riviera Beach, Florida. These arches, some the largest ever 


Photo, Unit Structures, Inc. 


laminated, span 247 feet from side side. They taper from inches 
the crown inches the center, with rise feet. 


Here’s absolutely waterproof permanent bond 


for every structural timber lamination 
PENACOLITE® Adhesives cure easily room temperature (70°F.) 


Ever since PENACOLITE was introduced the market, 
manufacturers have found this adhesive the best overall glue 
for laminating materials requiring absolutely waterproof, 
permanent bond that would cure easily room temperature, 
and unaffected greases, oils, solvents and most acids. 
Being neutral, PENACOLITE will not injure cellulose ma- 
terials. Its bonds are strong than the wood 
they laminate. PENACOLITE maintains its characteristics, 
even extreme temperatures, low -40°C high 
that the wood chars. will not weaken under severe stress 


Keel the navy minehunter, Bittern, the 
first modern naval vessel have laminated keel 


and ribs pressure-treated wood. All timbers KOPPERS 
this ship were bonded with Penacolite. 
Photo, Un‘t Structures, Inc. ® 


under the strain produced swelling shrinking wood. 

Its inherent advantages make PENACOLITE highly 
recommended bond for all cellulosic materials, well 
some thermo-setting and thermo-plastic resins and plastics, 
also natural and some synthetic rubbers. These versatile 
PENACOLITE adhesives are made different formulations 
meet the varied bonding requirements industry. 

Write for the free illustrated booklet PENACOLITE 
Adhesives. KOPPERS COMPANY, INC., Chemicals and 
Dyestuffs Division, Pittsburgh 19, Pennsylvania. 


Machine shed under construction. Kiln-dried Douglas Fir rafters, lami- 
nated with Penacolite Adhesives, are times stronger than nailed rafters. 
These bonded rafters give the strength single, solid, joint-free members, 
from the foundation the roof ridge. 


Photo, Rilco Laminated Products, Inc. 
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The Georgia-Pa- 
cific Corp., Port- 
land, Ore., recently 
joined the growing 
list FPRS Com- 
pany Supporting 
members. 
Hess, Director 
Research, the 
firm’s designated 
representative 
the Society. 

old firm, Georgia-Pacific 
was formed Owen Cheatham 
wholesale and exporting lumber 
company. Mr. Cheatham the Chief 
Executive Officer Georgia-Pacific. 

1957, the firm entered the paper- 
making field with completion new 
plant Toledo, Oregon. integrated 
operation, Georgia-Pacific also manu- 
factures plywood, lumber, 
board. Wood waste from the plywood 
and lumber manufacturing divisions 
board converted wood chips for 
pulp and paper manufacture. 

Georgia-Pacific owns good portion 
its needed raw material source, 
some 400,000 acres timberland. Re- 
cent timber cruises estimate total stand 


HESS 


Meet 


ALABAMA 
International Paper Co., Mobile 


ARKANSAS 
The Crossett Co., Crossett 


Dierks Forests, Inc., Hot Springs 
Southern Lumber Co., Warren 


CALIFORNIA 
California Redwood Association, San Francisco 
Carr Co., Sacramento 
High Sierra Pine Mills, Oroville 
Ivory Pine Co., Dinuba 
Scott Lumber Co., Inc., Burney 
Ralph Smith Lumber Co., Anderson 
Tartar, Webster Johnson, Stockton 


ILLINOIS 


The Dean Company, Chicago 

General Electric, Ill. Cabinet Plant, Rockford 
Greenlee Tool Co., Rockford 

Edward Hines Lumber Co., Chicago 

Johnson Carlson, Chicago 

Masonite Corp., Chicago 

Mattison Machine Works, Rockford 
Co., Chicago 


INDIANA 


The Dunbar Furniture Mfg. Co., Berne 
National Homes Corp., Lafayette 


KENTUCKY 
Deluxe Saw Tool Company, Louisville 


MAINE 
Moose Head Mfg. Co., Monson 


MARYLAND 
Wells, Salisbury 


MASSACHUSETTS 


Draper Hopedale 
Heywood-Wakefield Co., Gardner 
Spalding Bros., Inc., Chicopee 


MICHIGAN 


Armstrong Machine Works, Three Rivers 
Baker Furniture, Inc., Grand Rapids 
The Dow Chemical Co., Midland 
Everett Piano Co., South Haven 
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Integrated operations Georgia—Pacific Corp., Toledo, Oregon, consists Kraft 


papermill, sawmill, and plywood mill. 


proximately billion board feet. 

Other products made Georgia- 
Pacific are: California redwood, mill- 
work, doors, moldings, precut and fab- 
ricated parts, insulation and acoustical 
material, and roofing. 


Prior his association with 
Georgia—Pacific, Mr. Hess was man- 


ager the Laurel Branch the 
gel Co. From 1939-1951, with 
and plastic research for Curtis 
during World War II, Mr. Hess 
the faculty the Yale School 
Forestry. has also taught the 
been associated with the For: 
Service. 


ceive 
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100 Company Supporting Members 


MINNESOTA 


Mereen-Johnson Machine Co., Minneapolis 
Minnesota Mining and Mfg. Co., St. Paul 
Rilco Laminated Products, Inc., St. Paul 
Timber Products Chemical Co., Minneapolis 
Wabash Screen Door Co., Minneapolis 


MISSISSIPPI 
Richton Tie and Timber Co., Richton 


MISSOURI 
Monsanto Chemical Co., St. Louis 


MONTANA 
Intermountain Lumber Missoula 


NEVADA 
Vaughn Millwork Co., Reno 


NEW JERSEY 


National Adhesives, Plainfield 
Western Electric Co., Kearny 


NEW YORK 


American Defibrator, Inc., New York 
Behr—Manning Corp., Troy, N. Y. 

Borden Co., New York 

Peter Cooper Corps., Gowanda 

The New Jersey Industries, New York 
Oval Wood Dish Corp., Tupper Lake 

Pierce Stevens Chemical Buffalo 
Reichhold Chemicals, Inc., White Plains 
United States Plywood Corp., Brewster 
The Upson Co., Lockport 


OHIO 


American Machine Foundry Co., Shelby 
The Baldwin Piano Co., Cincinnati 

Coe Manufacturing Company, Painesville 
The Kirk Blum Mfg. Co., Cincinnati 


OREGON 


Brooks-Scanlon, Inc., Bend 

Cascades Plywood Corporation, Lebanon 
Conroy Publishing Portland 
Forest Fiber Products Co., Forest Grove 
Corp., Portland 

Mater Engineering, Corvallis 

Neils Lumber Co., Portland 

Oregon Lumber Co., Baker 

West Coast Lumberman’s Assn.. Portland 


PENNSYLVANIA 
Kennametal, Inc., Latrobe 
Koppers Company, Inc., Pittsburgh 
Perkins Glue Co., Lansdale 
United States Steel Homes, Inc., Harrisburg. 
Wood Metals Industries, Inc., Kreamer 


SOUTH CAROLINA 
Lightsey Brothers, Miley 
Poinsett Lumber Mfg. Co., Pickens 


TENNESSEE 
Bruce Co., Memphis 
Chapman Chemical Company, 
Memphis Hardwood Flooring Co., 
Nickey Bros., Inc., Memphis 


TEXAS 
Wm. Cameron Co., Inc., Waco 
Kirby Lumber Corporation, Houston 
Love Wood Products Texas, Diboll 
Southern Pine Lumber Co., 


VERMONT 
Beecher Falls Mfg. Corp., Beecher Falls 


American Marietta Co., Seattle 
Biles Coleman Lumber Co., Omak 
Cascade Lumber Co., Yakima 
Columbia Plywood Co., Inc., Seattle 
Chelan Box Mfg. Co., Chelan 
Diamond Match Co., Spokane 
Douglas Fir Plywood Association, Tacoma 
International Paper Co., on, 

Longview 

Simpson Logging Co., Shelton 
Sumner Iron Works, Everett 
Weyerhaeuser Timber Co., Tacoma 


WISCONSIN 
Decar Plastic Corp., Middleton 
Harnischfeger Corp., Port Washington 
Mosinee Paper Mills Co., Mosinee 
Murray Mfg. Co., Wausau 
Paine Lumber Co., Oshkosh 


CANADA 

Forest Products, Ltd., Vancouver 

British Columbia Lbr. Mfrs. Assa., 

Canadian Forest Products Limited, New 
minster, 

Kitchener, Ont. 

Knight Mfg. Lbr. Co., Ltd., Meaford, 

MacMillan Bloedel Ltd., Nanaimo, 


Industries, d., 
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Georgia-Paci 
gia-Pacific 
Corporation, Newest FPRS Supporting Memb 
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Forest Products Journal 
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August, 1958 


The Effect Overlay Materials the 


Flexural Properties Commercial 


Particle Board: 


JOHN FUJII 


College Forestry, University Washington, Seattle 


Tests indicated that the flexural performance overlaid particle 
board governed largely the strength and stiffness properties 
the overlay. Certain overlays increased the flexural performance 
particle board level comparable that gypsum board, ply- 
wood, and lumber. descending order overlay value, the ma- 
terials are: 1/8-inch Douglas-fir with grain parallel span; 
1/16-inch face and cross-banded Douglas-fir veneer; 1/8-inch hard- 
board; medium-density masking overlay; and 1/8-inch Douglas-fir 
veneer with grain perpendicular span. 


MANUFACTURERS PARTICLE 
BOARD are showing keen interest 
expanding the markets for their prod- 
ucts. Several individuals have voiced 
the opinion that the future use over- 
laid particle board structural mate- 
rial inevitable. However, before 
overlaid particle board can used suc- 
cessfully structural material, 
necessary for the manufacturers 
know which combinations 
nesses and materials will give the 
strength and stiffness needed for their 
particular product. intended that 
this study flexural properties will 
contribute information toward the so- 
lution this problem. 


The specific objectives the study 
stressed skin concept with respect 
the flexural properties overlaid par- 
ticle board, determine these 
effects experimentally, and dis- 
cuss the applicability such informa- 
tion practical design problems. The 
first section this report, which dis- 
cusses the important technical aspects 
stressed skin (sandwich) construc- 
tion, based portions patent 
application Dr. Ben The 
next section describes and discusses 
flexural study four types 
particle board overlaid 
various skin materials. The final 


his study was sponsored the American- 
Co., and the paper was presented 
the 20-21, 1958 Meeting the Pacific 
Section Corvallis, Oregon. 


Corrugated Wood Laminate and 
ess’. 
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section discussion overlaid par- 
ticle board structural material. 


The Stressed Skin Concept 


The principle stressed skin con- 
struction has been applied many 
sheet materials. Possibly the most fam- 
iliar example such construction 
plasterboard (gypsum board), 
which dense but very brittle gypsum- 
basedcore (weak tension bend- 
ing) faced both surfaces with 
heavy kraft paper. The resultant prod- 
break the sheet, however, only 
necessary score through one face and 
apply bending force toward the op- 
posite side, that the scoring cut 
the tension side the bent sheet. 
This demonstrates that the rigidity and 
strength the panel derived from 
the ability the faces withstand 
the concentration bending stresses 
compression and tension. prin- 
ciple will explained more fully 
herein: 

The general flexure equation, which 
explains the nature stresses devel- 
oped bending, given the for- 
mula 


which 
fiber stress bending (psi), 
compression the 
top half the beam and, 
equally, tension the 
bottom half the beam. 


bending moment pound- 
inches. 
distance inches from the 


neutral axis (center the 
section beams symmet- 
rical cross section). Max- 
imum equal one-half 
the depth, usually in- 
terest 
imum stress the section. 
Maximum stress always 
the outer surfaces beams 
homogeneous isotropic 
material. 

moment inertia (in.*) 
volved. the case rectan- 
gular, homogeneous cross 
sections, bd*, where 

the width breadth, and 
the depth. 

Consider Fig. where ordinary 
rectangular wood (or particle board) 
beam, 50, supported its ends 
rests and loaded with con- 
centrated center load, 


Such beam analogous static flexure 
support bending load, such floor roof 
sheathing. Although the loads sustained by 
structural members are usually uniformly dis- 
tributed (that is, floor loads are pounds per 
square foot), they are treated concentrated 
loads acting at their centers of gravity. 


Fig. 1.—Perspective view beam. 
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BEAM 


Fig. 2.—Perspective view wafer-thin 
cross section beam removed the 
plane 


From such beam wafer-thin cross 
section may taken the cutting 
plane A—A’. This wafer section 
shown Fig. enlarged and pre- 
sented 

Since, this section, the bending 
moment resulting from load 
constant, and since the moment’ 
inertia remains constant (that 
and are constant throughout the 
length the beam) can seen 
from the above formula that, for any 
section the beam, direct func- 
tion the distance from the neutral 
axis. The nature stresses developed 
which the fiber stress expressed 
function (distance from neutral 
axis) and graphically superimposed 
wafer section 54. 

Fig. shows that the ultimate 
strength beam bending (mod- 
ulus rupture) determined the 
maximum fiber stress, either com- 
tension, which the member 
can carry the outer fibers, where the 
stress greatest. stressed skin con- 


COMPRESSION STRESS 
TENSION STRESS 


Fig. 3.—Edge view the thin cross sec- 
tion wafer Fig. showing the normal 
fiber stress conditions. 


Fig. 4.—Cutting and overlay scheme foot particle board 


production panels. 
Legend: 


C—Control. 


Douglas-fir veneer tested with grain perpendicular 


the span. 


Douglas-fir veneer tested with grain parallel 


the span. 
CR—Medium density masking overlay. 
hardboard. 


struction, skin material higher 
strength and higher than the 
core glued securely both sides 
the core. 

The stressed skin principle is, then, 
that the flexural strength and stiffness 
sheet material can increased 
facing with skin material that can 
absorb concentration stresses 
tension and compression, and 
the points maximum stress concen- 
tration. 


Controlled Flexural Study 


illustrate the principle discussed 
the preceding section, controlled 
flexural study was conducted over- 
laid particle board specimens that were 
cut from production panels 
ing different types particle board. 
The four particle board types and five 
types overlays tested were fol- 
lows: 


PARTICLE BOARDS 


Board Designation Type 
Hammermill chip, extruded 


Sandwich, hammermill chip 
center and flake surface 


1/8" VENEER 
TESTED WITH 
GRAIN 
DICULAR 

SPAN 


MEDIUM DENSITY 
MASKING 
LAY 


1/8" HARDBOARD 


1/16" VENEER 
CROSSBANDED 
WITH 1/16" 
VENEER, TES 
WITH FACE 
GRAIN PAR 
SPAN 


Douglas-fir veneer faces and cross-bands, tested 


with face grain parallel the span. 


Board only. 
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STRESS DISTRIBUTION 
OVERLAY DIAGRAM THROUGH CENTER 
MATERIAL SECTION SPECIMEN 


OVERLAYS 


Douglas-fir veneer, straight grained, clear, 
tested with grain direction perpendicular to span. 


Douglas-fir veneer, straight grained, clear, 
tested with grain direction parallel to span. 


hardboard. 
Medium density masking overlay. 


ing, straight grained, clear, tested with face-grain 
direction parallel span. 


Specimens Douglas-fir lumber 
and plywood, gypsum board, and in- 
sulation sheathing board were 
comparison materials. Moduli 
ture and elasticity, work 
tional limit and maximum load, 
fiber stress proportional limit 
calculated from the load-deflection 
that were collected. Specific gravity 
culations were made from size 
urements and weights all specin 
the time testing. 

Section moduli for 
were based the measured thick: 
the time testing. The ts, 
therefore, indicate the effective strer 
and stiffness values, not the theoret: al, 
since the moments the lar 


moduli. 
MODULUS 
RUPTURE 


Fig. 5.—Stress distribution diagrams through the center 
several %-inch Board specimens. 
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OVERLAY 
PARTICLE 
BOARD 1180 
OVERLAY 
(36") 
8" 
VL | 
WITH 


Preparation Specimens: The 
‘tern used cut and overlay the 
foot particle board panels indi- 
Fig. The main considera- 


Table 1.—THE EFFECT VARIOUS OVERLAY MATERIALS THE FLEXURAL 
STRENGTH FOUR COMMERCIAL PARTICLE BOARDS 


OVERLAY 


MASKING CROSSBANDED 
particle board specimens. 


Avg. of Avg. of Avg. of ‘ 
Time and 
ang _.. 140psi 5 min. @ 240° F. 
Me ium density 8300 13,500 
osking overlay 140 psi 5 min. @ 300° F. 3/6" BOARD C2) (tas) sm) (+1598) (+3668) 
. 
Chose specimens whose face grain Vue 5060 rio 5050 510 10,400 12,800 


then inches were clamped (at ap- 
100 psi) between heavy 
boards and left overnight for the 
glue AMRES 275-SP21 
adhesive was used. Spreads were about 
and pounds per thousand square 
feet double glue line for the hot-press 
and cold-clamp material, respectively. 


description overlay materials and particle boards, see section Flexural 


Distribution stresses through the center section the specimens (not scale). See section 
Stressed Skin Concept’’. 


Per cent change from average two matched control specimens. 


The bending loads Board specimens were applied perpendicular the direction extru- 
sion show the the overlays. 


Table 2.—THE EFFECT VARIOUS OVERLAY MATERIALS THE FLEXURAL 
STIFFNESS FOUR COMMERCIAL PARTICLE BOARDS 


Experimental Procedure: With ex- 
ceptions where necessary, the testing 
was conducted according the stand- 
ard methods the American Socie 
for Testing Materials. ASTM D1037- 
55T was used for the particle board 


OVERLAY 


CROSSBANDED 


HARDBOARD 


STRESS 
DIAGRAMS 


veneer, plywood, and other glue veneer 
greater than the span over which the 


for the particle board 
mens, with the exception the 
inch material, which was tested over 
nine-inch span. The same ratio was 
maintained for specimens faced with 
medium density masking overlay, hard- 
board, veneer tested with face grain 
perpendicular the span. 


48:1 ratio (with minor devia- 
tions the case the extruded 
board) was maintained testing the 
specimens overlaid with 1/16-inch 
veneer tested with the face 
grain parallel the span. The estab- 
lishment constant span-depth ratio 
was necessary allow comparison 
results for materials different thick- 
nesses. After being conditioned 
equilibrium per cent RH—70° 
the specimens were center loaded 
failure. Most the specimens 
thickness the test specimens, the 
were 0.15-, 0.20-, 0.30- 
per minute. These speeds main- 
the ASTM recommended rate 
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1For description materials and particle boards, see section ‘‘Controlled Flexural 


2 
Stressed Skin 


istribution stresses through the center section the specimens (not scale). See section 


Per cent change from average two matched control 
The bending loads Board specimens were applied perpendicular the direction extru- 


sion shown the effect the overlays. 


outer fiber strain. Load-deflection 
data were obtained reading loads 
sustained the specimens 0.025- 
inch intervals 


Results and Discussion 


The fundamental flexural properties 
discussed herein are strength and stiff- 
ness, which moduli rupture anc 
elasticity, respectively, are taken 
indices. The scope the study pre- 
cluded the testing sufficient num- 
ber specimens eliminate the effect 
variability the results. There- 
fore, small variations test values are 
not discussed. moduli 
rupture and elasticity values are tabu- 
that clearly indicates the effects the 
various overlay materials the flex- 


ural strength and stiffness the par- 
ticle board cores. The four types 
boards are listed vertically downward 
ascending order strength and the 
overlay materials are listed horizontally 
order increased strengthening 
stiffening effects. 

The flexural tests experimentally 
confirmed the principles stressed 
skin construction, which were dis- 
cussed earlier this report. That 
is, face materials with relatively high 
strength and stiffness properties greatly 
increased the flexural strength and stiff- 
ness the overlaid core, while weaker 
materials some cases caused con- 
intervals the case veneer- 
overlaid specimens tested with grain 
parallel the span. 

Effective moduli rupture elasticity 
values were calculated including the moments 


the perpendicular plies the section moduli 
of the specimens. 
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15,000 


10,000 
CONTROL HARDBOARD 
OVERLAY 


GYPSUM 


LUMBER 
PLYWOOD 
INSULATION BOARD 


(PLYWOOD) 
(GYPSUM 
(INSULATION 
BOARD) 
VENEER 
VENEER PARALLEL 


Fig. 6.—The strength overlaid particle board and several comparison materials. 


siderable reductions these proper- 
ties. These effects are schematically 
illustrated Fig. which shows the 
stress distribution through the center 
section several 34-inch Board 
specimens. While the same general 
effects existed with all four types 
overlaid particle board, the actual per- 
centage strength change depended 
the relative strength the particle 
board and overlay material. The over- 
lay materials tended minimize the 
differences strength and stiffness 
the core materials. 

Three the four particle board 
types overlaid with veneer perpendic- 
ular the span showed reductions 
bending strength and stiffness. These 


reductions occurred because the strength 
veneer perpendicular the grain 
less than the strength the particle 
boards. The extruded board showed in- 
creases bending strength and stiff- 
ness. 

Medium density masking overlay 
added substantially the flexural per- 
formance the extruded Board 
creases. Boards and were not ap- 
preciably affected. 

The hardboard overlay in- 
creased the flexural performance 
Board and Board Board was 
somewhat increased strength, but 
showed very little increase stiffness. 
The hardboard overlay did not have 


any appreciable strengthening 
ening effects Board 

All specimens overlaid with ver 
that were tested with the face 
parallel the span were stronger 
stiffer than their controls. 
creases were less the 
faced and cross-banded veneer 
mens than the 14-inch veneer 
laid specimens because the 
ing did not contribute appreciably 
the flexural strength and stiffness 
the panels. 

was observed that the 
the overlaid particle 
mens (as indicated two tests) was 
less than that the particle 
controls (see ranges Tables 


o 


2,000 
1,500 
1,000 
= 
@aco aaco eace 
CONTROL VENEER_/ HARDBOARD VENEER 
OVERLAY VENEER PARALLEL 
| a. a 
& 
2 
Fig. stiffness overlaid particle board and several comparison materials. 
222 


AUGUST, 


This resulted because the face 

aterials, which largely governed the 

strength and stiffness the 

erlaid panels, were not variable 
particle board cores. 


The test values the various types 
overlaid specimens are compared 
ually bar graphs with several 


Overlaid Particle Board 
Structural Material 


The results the flexural study dis- 
cussed the preceding section give 
indication the performance that can 
expected from several combinations 
overlaid particle board. obvi- 
ously impractical test every 


SAMPLE ALLOWABLE WORKING STRESSES 


=P 


nesses. However, engineering formulas 
are available that enable one design 
product that possess the flexural 
properties necessary for specific pur- 
pose. Flexural strength calculated 
method that relates the stiffness 
the face and core transformed 
beam cross section. Flexural stiffness 
calculated formula developed and 


FOR OVERLAID PARTICLE BOARD 


FERENCES: 


1, Wangaard, Frederick F, fhe Mechanical Properties of Wood. 
New York, 1950. Pages 259-268. 


2. Jorgensen, Richard WN, "Strength and Elastic Properties of 
Two Species Laminated Wood Beams". 
Porest Products Journal.Volume Vi, 
No. 6, June, 1956, Pages 215-220. 


P-OBLEM: 
Calculate the allowable working stresses in bending with the face 
grain parallel to the span for a 3/8-inch particle board overlaid with 
1/8-inch Douglas-fir veneer, 
GIVEN: (Values assumed for this problem) 
1. 3/8-inch Particle Board 


Modulus of Rupture 
Modulus of Elasticity 


2,000 
300,000 


“ou 


2. 1/8-inch Douglas-fir veneer 
Modulus of Rupture 
Modulus of Elasticity 


14,000 
1,800,000 


“wou 


3. Basic Safe Working Stresses for Douglas-fir 
Fiber Stress (f) = 2,200 psi 
Modulus of Elasticity (E) = 1,760,000 psi 


SOLUTION: 


Check governing factor in strength of overlaid panel (Reference 1!) 


Fig. a. Construction of overlaid particle panel 


14,000 psi 3.00 105 psi 
0.857 


0.857 is greater than 0.600; therefore the face plies govern the 
strength of the overlaid panel and the methods of calculation pre- 
sented in References | and 2 are applicable to this problem, 


2. Calculation of transformed monent of inertia by modified method of 
transformed I-bean cross section (Reference |) 


in which 
1 = moment of inertia (inch*) 
b = effective face width in inches = actual beam width (w) 


multiplied by the ratio of the modulus of elasticity of the 
face (E¢) to the modulus of elasticity of the core (E,) 


d = depth of overlaid particle board (inches) 
w = width of material under consideration (inches) 
4d, = depth of core (inches) 


For convenience, consider a |2” width: 


3.00 


Effective face width b = 
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0.200 


3. Calculation of saxinun safe! bending moment 


“= a oF 
in which: 
M = maximum safe? bending moment (pound-inches) 
f = allowable basic working stress of face material, extreme 


fiber in bending = 2200 psi (from given values) 


1 = transformed moment of inertia = 0.200 inch" (from Step 2) 
¢ = one-half depth = 0.312" (see Fig. a) 
f = correction factor = 0.528 (calculated from formula given 


in Reference 2, page 219.) 


d- h 
{0.312 inch) 745 pound-inches 


W. Calculation of safe’, effective modulus of elastrctty (Reference 2) 


in which 

E, = effective modulus of elasticity of overlaid particle board 
(psi) 

— = modulus of elasticity of the face (psi), basic safe work- 
ing stress 

€, = modulus of elasticity of the core (psi) 

It = moment of inertia of entire cross section of overlaid panel 
(inch#) 

I¢ = moment of inertia of the face about the neutral axis 

1, = moment of inertia of the core about the neutral axis 
(inch#) 

F = correction factor from Reference 2, page 220 = 0.954 


a~ 0.244 inch4 


106 psi 


§. Calculation of allowable untforn loads on a 2u-tnch spar 


Considering the strength of the panel: 


8M (8) (745 pound-inches) 


' 24 inches 


Considering the deflection in the panel: 


7 2% inches (Limiting deflection to (/240th of span, 
“200 0 must be less than 0.10") 
(24") 


Since a 12" width and 24" span were considered, the calculated allowable uniform 
load is 124 pounds per square foot where strength is the primary consideration, 
The allowable load is 6! pounds per square foot where deflection must be limited 
to 1/280th of the span. 


Igasic safe working stresses used in calculation, i.e., safety factors are included, 
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‘ 
1 
| 
| 
= 0.625" 
2 
7 Se = 0.375’ = 0.600 
0.0625" 


proved satisfactory the analysis 
method modulus elasticity 
structural sandwiches. 

verify the applicability engi- 
neering formulas overlaid particle 
board, the maximum loads and effec- 
tive moduli elasticity eight com- 
binations overlay and core material 
culated values were compared with ac- 
tual test data, the results were only 
moderately successful. The errors 
calculated maximum loads ranged from 
percent per cent and cal- 
culated stiffness from -14 per cent 
per cent. These differences be- 
tween the calculated and experimental 
values would have been narrower 
had been possible test greater 
number samples order elim- 
inate variability within the samples. 
Also, more careful matching con- 
trol and overlaid materials would have 
resulted more accurate strength and 
stiffness calculations. The results 
recent indicate that the methods 
used this study would have more 
accurately predicted the properties 
overlaid particle board certain cor- 
rection factors were used. 


properties wood, Pages 259-268. 

Jorgensen, Richard 1956. Strength and 
elastic properties two species laminated wood 
beams, Forest Prod. (6):215. 


Procedure 


Sample Calculation 


sample calculation allowable 
working stresses for overlaid par- 
ticle board presented the preceed- 
ing page. The example considers 
inch particle board core overlaid with 
Douglas-fir veneer. The modu- 
lus rupture the particle board 
2,000 psi and the modulus elasticity 
300,000 psi. 

The calculated working stresses pre- 
dict that, used parallel 24-inch 
unsupported span, the overlaid particle 
board could carry uniformly dis- 
tributed load pounds per square 
foot where deflection limited 
1/240th the span, carry, with 
safety factor more than three, 
uniform load 124 pounds per 
square foot where strength the pri- 
mary consideration. 

The methods calculation shown 
the example could used design 
overlaid particle board the most 
efficient combinations for specific 
purpose. Calculated 
various combinations overlaid 
particle board, verified test, could 
then applied practical design sit- 
uations. 

Discussion 


Have you made any at- 
tempt correlate these test results 
with full 


Mr. Fujii: No. 
Question: You need only two speci- 


mens for each group tests. What 
was your correlation 


Mr. Fujii: The correlation was not 
worked out, but can say that the 
variability the overlaid 
was much less than for the 
specimens (core boards). 


Are you sure that 
stress distribution diagrams are 
rect? long you stay within 
elastic limit the panel does 
seem reasonable that the stress can 
less the surface the panel than 
the interface the overlay veneer 
the core. Such distribution wou 
negate the principle that “plane 
tions remain plane.” 


Mr. Fujii: You have point ther 
The pictorial distribution stresses 
trating idea rather than math 
matical analysis. 


What was the 
gravity the particle 


Mr. Fujii: About 0.8. 

Were all particle 
comparable specific gravity 

Mr. Fujii: They were not all 
same. There was different types 
particle board used this work. 


for Measuring the Volume 


Small Wood Samples 


MORRIS MILLER and ALEXANDER MAY 
Laboratory Manager and Chief Chemist, Williams Inspection Co., Inc., Mobile, Alabama 


rapid method for accurately measuring the volume small 
wood samples was developed primarily for obtaining the volume 
samples the assay wood. may 
also used obtaining volumes for determining the retention 
other preservatives wood samples. 


DETERMINATION THE RE- 
TENTION preservatives wood 
samples usually made volume 
(pounds per cubic foot) The 
volume normally calculated from the 
length and diameter the wood cores 
obtained with increment borer. 


1 American Wood-Preservers’ Assoc. Manual 
standard methods for analysis oil-borne 
preservatives. 
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This method satisfactory for 
smooth, uniform specimens, but quite 
often the specimens are neither smooth 
nor uniform. Irregularities due an- 
nual ring depressions, cracks, indenta- 
tions, small broken sections cause 
the calculated volume question- 


wood. Proc. American Assoc. 
50:122-136. 


also noted this volume irregularity. 

effort eliminate the unc 
tain volume calculations, the meth 
described this paper was 
samples directly, rapidly, 
accurately. 

Procedure 

The following apparatus was 

determining the volumes: 


test sealed off appro 
Official Methods Analysis P248. 


Published Assoc. Official Agricult: 
Chemists. 8th Edition. 


AUGUST; 


mately below the lowest 
mark. This formed 
tube 334 inches length with 
0.02 increments. 


One small test tube. 


test tube containing petroleum 
the sample sinks the tube, 
bbling occurs the air within the 
nple displaced the ether. 


The sample should settle the bot- 
the tube approximately one 
does not sink, however, 
slight vacuum may applied fa- 
removal the air from the 
wood, The vacuum may applied 
vacuum pump and vacuum desic- 
cator the volume number 
vidual samples, aspirator bulb 
Care must taken using 
either method that the liquid not 
drawn out the test tube. 


After the sample saturated with 
ether, removed from the test tube 
with forceps and allowed air dry 
approximately five not more than 
seconds. then placed the empty 
Babcock tube, and exactly pe- 
troleum ether pipetted into the tube. 
Approximately seconds after the 
petroleum ether added, the meniscus 
read the graduated tube. This 
reading, less the calibrated reading for 
ether alone, multiplied the 
increment value, which was 0.02 
this case, gives the volume the 
specimen. 


Formula Use 


The formula for this calculation 
would be: 


Table 1.—CALCULATED AND MEASURED VOLUME SAMPLES TAKEN 
WITH INCREMENT BORER FROM DOUGLAS-FIR—-CROSSARMS 


where: 


Value each increment the 
Babcock tube. 


Final reading the meniscus. 


Calibrated reading the Bab- 
cock tube for exactly ml. (when 
ml. used) 


Assaying 


All the petroleum ether from the 
test tube and the Babcock tube should 
retained and assayed with the wood 
sample for preservative content. This 
necessary, since trace the pre- 
servative may extracted when the 
volume measured. 


Since the reagent evaporates readily, 
may poured directly over the 
powdered mix into the crucible 
which the assay will made, thereby 
retaining all traces preservative 
leached out during the volume deter- 
mination. After the petroleum ether 
has evaporated, the sample may as- 
sayed the usual manner. Evapora- 
tion may facilitated heating the 
crucible gently hot plate for about 
five minutes. 


Explanation Data Presented 


The average difference between 
measured and calculated volumes 
samples plus minus 0.01 ml. 
samples, the measured and calcu- 
lated volumes were the same. The vol- 
ume samples measured de- 
scribed this paper averaged 0.01 
greater than the calculated values, and 
averaged 0.02 less. 

One sample inches length, 
one inches, and one inches 
Table were noticeably indented. The 
measured volume these samples was 


TREATED WITH PENTACHLOROPHENOL-PETROLEUM SOLUTION’ 


0.05, 0.04, and 0.05 ml, respectively, 
below the calculated values. This veri- 
fied the conclusion made from visual 
observation, and materially supported 
the theory developed previous work 
the laboratory that assays were 
showing questionable resuits due er- 
rors the calculated volume the 
samples. 
Conclusions 


The method presented this paper 
suitable for measuring wood vol- 
umes within plus minus 0.01 ml. 
can used any sample wood 
obtained increment borer, but 
indispensable determining the vol- 
ume irregular broken specimens 
when normal measurements can not 
made. addition, may used 
slivers wood and small cuttings 
when samples can not obtained 
with standard increment borer. 

Samples taken with increment 
borer, when measured with microm- 
eter, show variations diameter 
much 0.004 inch for the 
inch-diameter boring and 0.011 inch 
for the 0.20-inch-diameter boring. This 
alone would cause the calculated 
ume vary approximately 0.01 ml. 
The length the samples was also 
found vary 0.005 0.15 
This would add materially the error 
calculated volume. swelling 
shrinkage was noted any boring un- 
der the conditions the described 
procedure. 

the light these observations, 
concluded from data presently avail- 
able that the measured volumes are 
fully accurate the calculated vol- 
umes when the samples are uniform, 
and are considerably more accurate 
when there are irregularities present. 
fully develop these conclusions, ad- 
ditional work planned other spe- 
cies wood, with this information 
reported later date. 


Table 2.—CALCULATED AND MEASURED VOLUMES SAMPLES 
TAKEN WITH INCREMENT BORER FROM PINE SPECIES* 


No. of tests with Length of Calculated Measured Difference 
No. of tests with Length of Calculated Measured Difference identical values boring (inches) volume (ml) volume (ml) (ml) 

| g ( ) lum ) volume (ml) (ml) 3. \% 0.19 0.19 0.00 
2 1 37 36 “01 2... 1 37 .38 + .O1 
3 1 .37 -00 1 37 .36 
1 1 .37 | 1% 56 00 
1 2 74 3 03 3 2% -93 -92 01 
samples were taken with increment borer calibrated 0.17 inch 


samples were taken with increment borer calibrated 0.17 
neter. 
Visible indentations. 
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Some Factors Influencing the Design 


Douglas-Fir Plywood 


Vancouver Laboratory, Forest Products Laboratories Canada, Vancouver, 


The advantages producing all Douglas-fir plywood from only 
two veneer thicknesses are discussed. These advantages are both 
reduced production costs and increased publishable moments 
inertia. The two thicknesses suggested are 0.100 and 0.127 inch. 
The authors feel the uniformity product warrants exhaustive 


study the possibilities. 


ODERN INDUSTRIAL SCIENCE, 

which has developed veneer 
lathes and large presses, modern chem- 
istry, which has provided 
proof” glues, and the techniques 
mass production have brought Doug- 
las-fir plywood from royal palaces into 
the homes the people. 

The principles making plywood 
have not changed since the material 
was favorite ancient kings, but the 
manufacturing methods that bring ply- 
wood within the reach everyone are 
comparatively recent development. 
Softwood plywood has found its great- 
est use structural applications 
uses where large flat surfaces are neces- 
sary desirable. The manufacturing 
process has, therefore, been designed 
produce large panels that will re- 
main flat and retain their strength and 
stiffness service. Special grades 
panels and panels that have been 
given additional treatment are sold for 
their decorative appeal. 

part the extensive utilization 
research program the Forest Prod- 
ucts Laboratories Canada, the Van- 
couver Laboratory has carried out 
studies the factors that affect ply- 
wood designs and the practical and 
economic aspects more uniform 
constructions. This paper provides 
review and analysis present plywood 
designs, and describes possible advan- 
tages that could result from the pro- 


contributed paper (August, 1957) from 
the Forest Products Laboratories Canada, 
Division the Forestry Branch, 
Northern Affairs and National Resources. 


The Authors: Colbeck was edu- 
cated England and Alberta (Canada) where 
he attended the Provincial Agricultural College. 
worked with the British 
Service, and joined the Vancouver FPL in 
1948, where now Technical Officer 
the Plywood Section. 

Northcott head the Plywood Sec- 
the Vancouver Laboratory. received 
B.A. Sc. from the British Columbia, 
was chief forest engineer, Pacific Mills, Ltd., 
and consulting forest engineer before appoint- 
ment to his 3% position. In 1954 he re- 


ceived his M.A. Sc. (forest products) from the 
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duction and uses only two veneer 
thicknesses for all plywood assemblies. 


Considerations That Influence Doug- 
las-Fir Plywood Design 


general, good plywood panel 
should light, have adequate strength 
remain flat various 
climates, easily worked with com- 
mon tools, inexpensive, and have 
attractive appearance. For decora- 
tive purposes, beauty and ability 
take and retain finishes are para- 
mount importance. Stiffness, that 
will retain its shape, 
hardness resist marring are prob- 
ably the major strength requirements. 

When used core stock for highly 
decorative hardwood plastic over- 
lays, the plywood must have good glue- 
holding characteristics and smooth- 
textured surface avoid “grain show- 
through” the overlay material. High 
strength perpendicular the surface 
also required that the panel will 
not pulled asunder strong over- 
lay materials with high shrinkage co- 
efficients. For certain structural appli- 
cations, such concrete-form panels, 
desirable characteristics include 
strength and stiffness bending, light- 
ness, smooth surface that may 
cleaned readily, inexpensiveness, and 
long service life. 

Plywood design has been developed 
partly from theoretical considerations, 
partly from tradition, and partly from 
manufacturing requirements. The bal- 
anced cross-banded construction with 
odd number based upon 
theoretical considerations. The choice 
veneer thicknesses and the number 
plies used appears have been 
derived partly from traditional con- 
siderations and partly from considera- 
tions manufacturing economy. 


includes the plywood construction 
which the middle replaced two 
plies laid with their grain parallel and with 
tight sides together (or loose sides together). 


any one factory, the use 
tends increase the cost 
because the added peeling, dryi 
patching, storage, handling, lay- 
and record-keeping that 
this were the only consideration 
single thickness veneer would 
ideal, but most cases the requ 
ments different use applications 
mand different combinations ven 
thicknesses. 

The scarcity and high cost 
suitable for face veneers make 
economical peel thinner 
face stock than for core 
Thinner face veneers allow more 
because their smoothness requires 
smaller sanding allowance. 

The veneer from which plywood 
manufactured should smooh 
strong, uniform thickness, and have 
defects such lathe checks, 
knots. Certain these 
such knots, are rather beyond 
control the manufacturer, but 
choice equipment, personnel, tech- 
niques, and veneer thickness. The role 
veneer thickness controlling the 
smoothness the veneer, the 
formity thickness, the severity 
lathe checks, and the strength the 
veneer are particular interest, and 
the following summary points 
favor thick and thin veneer: 


Thin Veneers Thick 


Favoring thin veneers: 
Smoother surface, requires 
(a) less glue per glue line, 


more complete utilization timbe 
(c) less sanding reduces 


exposing lathe checks, 
(d) less cull veneer due roughness. 


quality finished surface. 


quality finishes surface. 
Lighter handle. 
5. Dries quicker, thus increasing drier cap. ‘ty. 
Greater dimensional stability. 


Produces better quality panel by: 

(a) improved bonding, 

(b) improved finishing. 
Less warping because each veneer 
veneer. 


of face grade veneer. 

10. Greater adaptability lay-ups; may 
for either face core material. 
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thick veneers: 
ess breakage during handling. 
ewer glue lines required. 
ewer sheets handle. 


Whe 


has shown that Douglas- 
veneers thinner than approximately 
-tenth inch are subject excessive 
ikage handling, and that veneers 
ker than approximately one-sixth 
are difficult peel smoothly. For 
purposes, then, would ap- 
that the best thicknesses for high- 
Douglas-fir veneers are between 
-tenth and one-sixth inch. 


Several Veneer Thicknesses 


Vith the effects thickness upon 
the properties the resulting veneer 
noicd, may well assess the fac- 
tor. that determine the number 
thicknesses desirable ply- 
wood panel. single veneer thickness 
would limit the possible constructions 
multiples this thickness, and 
would limit the end uses such 
extent that would not acceptable. 
The next smallest number veneer 
thicknesses possible two, and there 
follows comparison the advan- 
tages the use two veneer thick- 


nesses compared with 
number. 


Two Three More Veneer 
Thicknesses 


Favoring two thicknesses: 

Less time lost cleaning green chain, mov- 
ing part-loads, and forth, when changing 
from one veneer thickness to another. 

Simplified green and dry veneer inventory 

Reduced handling part-loads. 

space released for other uses. 

Fewer changes veneer stocks the glue 
spreader save time. 

both thicknesses are suitable for face stock, 
face-grade veneers may sorted from all the 
veneer produced. 

More uniform operations dryers. 

Smaller expense and maintenance for lathe 
gears, and forth. 


Favoring three more thicknesses 

sible. 

Sanding allowances somewhat more uniform. 


Fewer plies required heavy panel construc- 
tion, 


wr 


may seen that most the 
above factors favor the use only 
two thicknesses veneer. 


Strength: The ability panel 
support the desired load primary 
importance. When single species ply- 
wood panel loaded beam, the 
distribution stress from face back 
accordance with the formula:* 


kMyE 


moment which the cross 
the distance from the 


Norris, 1941. The technique ply- 


Lauks, Inc., Seattle, U.S.A 
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from the neutral axis (different for 
cross-bands than for parallel plies); 
EI, the the sum 
the products and for each 
the veneers composing the plywood, 
being the moment inertia for each 
ply about the neutral axis the ply- 
wood sheet; and the depth factor. 

When these stresses are multiplied 
the infinitesimal areas which they 
are applied, and when these products 
are summed from face back the 
panel, they constitute the resistance 
bending for which the panel con- 
structed. 


For practical purposes, with most 
constructions, the plies whose grain 
perpendicular the span add little 
the strength the panel that their 
contribution this respect may 
ignored, which case the stress dis- 
tribution the same for isotropic 


material, 


The bending 


moment which the panel would 
subjected when the surface fibers are 
stressed the elastic limit obtained 


the formulat fel 


being 
strength property the wood and, 
for design purposes, constant. 

For given thickness plywood, 
and also are constants. Thus, for 
single thickness plywood and 
single species wood, the allowable 
bending moment proportional the 
whose grain oriented parallel the 
span and independent the other 
factors. When the grain the face 
plies oriented parallel the span, 
the moment inertia customarily 
larger than that obtained when the 
grain the face plies oriented 
right angles the span. cus- 
tomary place plywood 
supports such manner utilize 
the greater the two moments 
inertia. 


Stiffness: The deflection beam 
the center its span given 


where the deflection the beam 
its center; constant whose 
value depends upon the type load- 
ing; the load; and the span. 
For the purpose this discussion, 
and are constants and varies 
inversely the factor EI, 


the formula: 


*The constant the stress which the 
fibers the face and back the plywood are 
subjected when the sheet has been deflected 
the limit proportionality (elastic limit); 
the distance from the neutral axis the sur- 
face the plywood; for practical purposes 
usually equal half the thicknesses the 
plywood. 


being physical property the 
wood, constant for design pur- 
poses, that varies inversely 
with 


Warping: The ability panel 
remain flat with changes moisture 
and temperature dependent upon 
the panel being construc- 
being arranged symmetrically about 
the neutral axis (or the center ply), 
and opposing plies being equal 
specific gravity, equal moisture con- 
tent, and free from defects such 
compression wood, tension wood, 
angle grain. also influenced 
the moments inertia the 
cross-sections. face and 
back plies, which help give 
large make panel that overly 
sensitive warping when the face and 
back are subjected different mois- 
ture contents warp-producing de- 
fects. Warping, general, reduced 
the use thin veneers because each 
veneer exerts smaller influence than 
would thicker veneer. This advantage 
the use thin veneers equally 
important increasing the dimen- 
sional stability panel. 


Economy Manufacture: Econ- 
omy manufacture was mentioned 
when the manufacture veneer was 
discussed. should stressed that 
over-all economy most import- 
ance. This involves many important 
items including: the economics peel- 
ing, drying, and gluing small 
large number veneer thicknesses; 
the role veneer roughness deter- 
mining glue spread and plywood qual- 
ity; the role compression upon the 
total thickness veneer required; the 
effect the sanding allowance upon 
the face veneer thickness; reject panels; 
sales kickbacks; and the volume 
each thickness plywood sold. 


Suggested Douglas-Fir Plywood 
Designs From Two Veneer 
Thicknesses 


Reasons have been given justify 
the theory that the use only two 
thicknesses veneer would ideal 
from the standpoint manufacturing 
economy. The question then arises 
whether possible manufacture 
the thicknesses plywood required 
the trade, and with the desired 
qualities, from only two thicknesses. 
The data presented Table suggests 
that this possible. study part 
the Douglas-fir plywood production 
shows that least thicknesses 
veneer are used. These range from 
0.061 0.210 inch, these thick- 
nesses being used the sell- 
designs. The reasoning that 
prompted the Proposed Douglas Fir 
Plywood Designs, which are listed 
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Table 1.—PROPOSED DOUGLAS-FIR PLYWOOD DESIGNS WITH 0.100 


Table 2.—DESIGNS DOUGLAS-FIR RECORDED 
AND 0.127 INCH DRY VENEERS MEASUREMENTS PLYWOOD SAMPLED 
STATISTICAL BASIS 
Dry thickness 
No. Before Sanding Finished Dry veneer thicknesses (inches) 
plies Faces Cores Centers sanding allowance thickness Total 
unsanded 
6.100 0.317 Designs Plies Faces Cores Centers 
127 127 369 057 
5 -100 -100 .100 484 % 0.100 0.135 0.100 0.865 
9 -127 100 127 1.012 1 


Table using 0.100 and 0.127 inch 
dry veneer described the follow- 
ing paragraphs. 

plywood, was determined that ve- 
neers that were spread with phenolic 
resin glue were compressed 4.9 per 
cent and the remainder the veneers 
per cent during pressing. The 
average thickness wood sanded 
from the face veneers was 0.035 inch 
and from the back 0.025 inch, 
total from both face and back 0.060 
inch. After they were pressed, the 
0.100 inch veneers become, the 
average, 0.095 inch glue carriers and 
0.098 inch not, while the corres- 
ponding figures for the 0.127 inch ve- 
neers were 0.121 and 0.124 inch. 

From these veneer thicknesses and 
compression values, the designs listed 
Table were prepared. 

Sanding allowances the proposed 
designs vary from 0.031 0.067 inch, 
and these allowances not appear 
unreasonable the basis in- 
dustry-wide average 0.060 inch with 
range from 0.024 0.094 inch for 
inch panels. 

The inch three-ply panel 
impossible manufacture with veneers 
these thicknesses. using two- 
ply core, however, superior inch 
panel can made. If, when the panel 
layed up, the twin core-veneers are 
placed tight side tight side (or 
loose loose) and with their grain 
parallel, the resulting panel will less 
subject warping than are the usual 
three-ply constructions. For this con- 
struction, glue spreading could 
managed satisfactorily halving the 
spread the sides the twin-core 
veneers that are placed together. 
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Apart from the unusual construction 
required for inch plywood, the 
major difference between the proposed 
constructions and those being man- 
ufactured present that the 
and one-inch panels require two 
more veneers than are now used. 
will doubt argued some that 


such increase neither economical 


nor desirable. Others, however, main- 
tain that inch plywood superior 
product when manufactured from 
seven instead five plies. Those 
this latter category must believe that 
the superiority the seven-ply panel, 
which would reflected sales, more 
than compensates for any possible in- 
crease manufacturing cost. any 
case, when all cost factors are taken 
into account, seems probable that the 
proposed two-veneer thickness designs, 
even for those constructions which re- 
quire increase the number 
veneers, will the most economical. 
Cost factors include the manufacturing 
economies possible through the use 
only two thicknesses veneer, the in- 
creased yield face-quality veneers 
made possible sorting face veneers 
from every foot veneer peeled, the 
reduced veneer-drying time, the re- 
duced glue-spread per glue line, and 
the better utilization logs through 
reduced sanding allowance 
sible smoother and more uniform 
veneers, together with the sales advan- 
tages that accrue from superior 
product. 


Designs Manufactured 


Because the common nature 
the problems from factory factory, 
might expected that there would 
considerable uniformity between 


the designs Douglas-fir 
the same thickness and grade. 
ever, was seen that the inch 
G1S plywood that was examinec 
this laboratory was manufactured 
different design patterns, 
strated the figures Table which 
shows four the designs that 
being manufactured the time obser- 
vations were 

Type five-ply construction, 
logical one that all interior vencers 
are the same thickness—an 
nomical construction for one thickness 
plywood. The face and back ve- 
neers, both the same thickness, are 
thinner than the interior veneers 
order make economical use the 
more valuable face stock, and reduce 
sanding problems. The advantage af- 
forded the smaller number 
lines offset some extent the 
heavier glue spread necessitated the 
rougher surface the thicker vencers. 
Veneers too low quality for ‘ace 
stock can used for backs 
grades plywood. 

that higher quality sheet can 
ufactured from more smoothly ve- 
ners, experience has shown 
smooth-cut veneers can only ob- 
tained with thinner veneers than 
used the interior plies Type 
The two thick veneers the 
against the full application 
principle that four the six 
lines include thick 
neer. Since glue assembly, 


Since these constructions were measu 


1954, does not follow that they are cing 
manufactured. They serve, however. 
base for the argument presented this cle 
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in, only strong its weakest 
follows that these two thick 
eers tend undo the beneficial 
efi cts reducing the thickness the 
seven-ply) come closer than the 
ot! fulfilling the that 


oth-cut veneers produce higher 
They both employ two thick- 
thicker veneer for the face and 
and Type employing the 
thi ner for these purposes. obvi- 
ou: therefore, that different considera- 
have influenced the choice 
tha: there are advantages uniform- 
ity designs. 


The Moments Inertia Plywood 


The strength and stiffness ply- 
wood are indicated the moment 
inertia. 

Published moments inertia are 
those plywood being manufactured 
with the smallest moment inertia. 
This not detrimental the public 
except may unnecessarily limit 
the use plywood certain applica- 
tions, but from the manufacturers’ and 
engineers’ standpoint, full advantage 
not being taken the strength and 
potential the material. 
Stronger and stiffer plywood than that 
with minimum value being penal- 

survey the greater moments 
inertia inch good-one-side 
sanded-two-sides Douglas-fir plywood 
manufactured several different de- 
sign patterns will illustrate this point 
(table 3). 

Analysis variance indicated the 
difference between the means 
highly significant (beyond the 
0.001 level); the mean moments 
inertia designs and being 
significantly lower than the remainder. 
Using the average moment inertia 
designs 2,3,4,6,8 and stand- 
ard comparison, designs 1,5, and 
are, respectively, 10.7, 5.5, and 18.4 
per cent below the average the 
other designs. practice, the pub- 
lished moment inertia for this thick- 
ness and grade plywood the 
theoretical one for the construction 
giving the smallest moment inertia 
(0.228). Using this the standard 
comparison, the average 
constructions 2,3,4,6,8 and exceed 
value 18.7 per cent, and the 
giving the largest ex- 
the published value 22.8 per 
These are rather large differences, 
the choice the smallest 
only justified the basis 
compensating factors such 
fl. plywood, fewer degraded panels, 
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Table MOMENTS INERTIA 
DOUGLAS-FIR PLYWOOD FOR 12-INCH 
WIDE SHEETS DIFFERENT THICKNESSES 


Thickness inches, Published Proposed 
figures designs 
0.0730 0.0959 
0.2280 0.3101 
0.0237 0.0301 
0.0437 0.0485 
0.0961 0.1035 
0.2600 


and worthwhile manufacturing econ- 
omies. 


Uniformity Plywood Design 
Desirable? 


The following quotation expresses 
the general value uniformity: 


can, indeed, little argu- 
ment these days against the propo- 
sition that the three 
ardization, simplification 
cialization—together provide one 
the readiest means achieving that 
all-round increase output per man 
and machine-hour which alone will 
preserve our export levels and im- 
prove our national standards 


Although this article has been writ- 
ten for the purpose suggesting that 
uniformity design desirable, the 
authors realize that much more de- 
tailed study the problem required 
before decision this nature can 
made, and—if uniformity ac- 
cepted—before choosing the most 
economical and practical designs. Be- 
fore summarizing the advantages and 
disadvantages uniformity, com- 
parison some published moments 
inertia with those the uni- 
form designs order (table 4). 

different lay-ups, the moment in- 
ertia greater the case the 
proposed designs than the published 
figure. 


The Pros and Cons Uniform 
Design 


Favorable: Factors favor the 
adoption the proposed, similar, 
designs all Douglas-fir ply- 
wood manufacturers include: 


offers increased productivity 
and reduced production cost through 
minimizing the number veneer 
thicknesses that which must peeled, 
dried, stored, and kept track from 
log press; 


Standards Association, Quarterly 
Bulletin, Ottawa Volume 28, No. January, 
1955. 


the published moments 
thereby indicating the greater strength 
and stiffness that architects and en- 
gineers could adjust their specifications 
accordance with these values; 


Uniformity would facilitate the 
introduction green veneer mills, 
which could sell the 
thicknesses veneer any plywood 
factory: 

Some reduction could made 
the accessories required peel several 
thicknesses veneer, and certain 
amount delay time changing over 
from one thickness another could 
eliminated; 

There would some sales ad- 
vantage having more uniform 
product. 


Against: 


Certain manufacturers would 
have equip their lathes cut ve- 
neers the two standard thicknesses; 


The moments inertia some 
thicknesses plywood presently man- 
ufactured would reduced, but inas- 
much the published data not 
give them credit for their larger 
this would not appear serious 
objection, and would offset the 
published figures being increased; 


The inconvenience and cost 


changing over from present practice 
the uniform constructions; 


Some loss individuality 
product. The advantages uniform 
product must outweigh the disadvan- 
tages loss individuality. 


the opinion the authors, the 
evidence favor uniform prod- 
uct sufficient justify exhaustive 
study the possibilities. 
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Effect Resin Treatment and Com- 
pression Upon the Weathering 


Properties Veneer 


ROGER LLOYD and ALFRED STAMM 


Chemical Engineer and Subject Matter Specialist, Forest Products Laboratory,’ 


Forest Service, U.S. Department Agriculture 


general, resin treatment without precuring 
creases compression that occurs assembly. Resin treatment 


followed precuring before assembly (impreg) 


decreases the 


compression. Compression greater veneers lower specific 
gravity. Resin treatment reduced face checking. Hardwood impreg 
face checked less than hardwood compreg. Softwood impreg face 
checked much more than hardwood impreg and somewhat more 


than softwood compreg. 


TREATMENT VENEER with 

water-soluble, 
phenol-formaldehyde resin 
shown reduce greatly the swelling 
and shrinking wood and the ten- 
properties, however, have 
been reported only Douglas-fir ply- 
wood faced with impreg that has been 
resin treated and precured 
data are available the differences 
between species, crossbanded versus 
parallel-laminated construction, the ef- 
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fect pressing pressure, and the 
effect precuring the treating resin 
within the plies (impreg) versus cur- 
ing the press while bonding (com- 
preg). This report covers the effect 
all these variables weathering prop- 
erties. 


Preparation the Panels 


hardwood and softwood species was 
used make test panels. The hard- 
woods were sweetgum, sugar maple, 
yellow birch, yellow-poplar, cotton- 
wood, and basswood; the softwoods 
were western hemlock, Sitka spruce, 
Douglas-fir, white fir, and redwood. 
The veneer was cut into 10-inch 
squares. 


Two-thirds the veneer each 
species was treated with commercial 
water-soluble, 
nol-formaldehyde resin diluted 
resin solids content per cent with 
water. The impregnation each spe- 


cies was carried out small treat 
cylinder under pressure and time 
the air-dry weight the wood 
per cent was obtained each 
thus eliminating resin content 
variable the experiments. 
treated veneer was then stacked 
stickers and kiln dried overnight 
140° about per cent moist 
content. had previously been sho 
that these conditions not cause 
resin cure (5). 


One-half the resin-treated ven. 
each species was hot pressed 
300° between cauls for 
under neglible pressure, which 
pletely cured the resin (5). 


All the veneer (untreated, res:n- 
treated and precured, and resin-treaicd 
and uncured) was conditioned equi- 
librium room held 80° and 
per cent relative humidity. was 
then assembled into packs five plics. 
Four the five plies were coated 
one side with grams hot-press, 
alcohol-soluble, 
glue. The veneer was again 
tioned per cent relative humidity 
the humidity room. 


The veneer was assembled into 
ply panels hot press. Twenty-four 


Fig. 1.—Crossbanded yellow birch panels that were exposed the Fig. 2.—Crossbanded Sitka spruce panels that were exposed 


weather for months. Left, untreated control; right, compreg. 
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weather for months. Left, untreated control; right, compreg. 
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SPECIFIC GRAVITY 
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SPECIFIC GRAVITY 


COMPRESSING PRESSURE (PS./) 


Fig. 3.—Specific gravity untreated crossbanded softwood 
panels attained pressing different pressures. 


Fig. 5.—Relationship between specific gravity crossbanded softwood 
panels treated with phenol-formaldehyde resin, and pressing pressure. 


panels were made each the 
species (264 panels all) with the 
following variables: treatments (un- 
treated, treated and precured, treated 
and uncured); assemblies (cross- 
banded and parallel and 
assembly pressures (250, 500, 750, 
and 1,000 pounds per square inch). 
Each panel was pressed separately 
placing the 5-ply assembly the press 
between polished metal cauls and 
applying pressure pounds per 
square inch, which was sufficient 
make contact between the plies but not 
compress them. The thick- 
ness the assembly was then read 
dial gage attached the press. The 
pressing pressure was applied and 
steam admitted the platens attain 
temperature 300° for min- 
ites, after which the platens were 
cooled passing water through them. 
When room temperature was attained, 
the applied pressure was reduced 
pounds per square inch and the thick- 
ness the bonded assembly was 


pressed panels were cut into one 
panels for the weathering tests. 
larger panels were first weighed 
specific gravity determinations and 
used for outdoor exposure tests. 
specimens were fastened rack 


COMPRESSING PRESSURE 
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that the panels were inclined 
angle degrees and located 
permit southern exposure 
the upper face each specimen. 
The test was started June and con- 
tinued for months (three summers 
and two falls, winters, and springs). 

The 2-inch specimens were 
used for: (1) cycles hot-and- 
cold exposure 200° for hours 
followed -20° for hours; (2) 
cycles wet-and-dry exposure con- 
sisting soaking water room 
temperature for hours followed 
oven-drying 120° for hours; 
(3) cycles exposure per cent 
and per cent relative humidity 
80° F., the first cycle consisting 
weeks per cent relative humidity 
and weeks per cent, and the 
second weeks per cent rela- 
tive humidity and weeks per 
cent relative humidity. The long initial 
and final relative humidity exposures 
were designed attain virtually equili- 
brium conditions. The fourth set 
small specimens was kept per 
cent relative humidity for use con- 
trols. 


Experimental Results 


Compressibility: Fig. gives the 
specific gravity the untreated, cross- 
banded, softwood 


Fig. 4.—Specific gravity untreated crossbanded hardwood 
panels pressing different pressures. 
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Fig. 6.—Relationship between specific gravity crossbanded hardwood 
panels treated with phenol-formaldehyde resin, and pressing pressure. 


against the pressure which they 
were pressed. Except for the Sitka 
spruce, the major part the increase 
specific gravity occurred the 
range 250 500 pounds per square 
inch. the higher pressures, the spe- 
cific gravities tend approach limit- 
ing value, which the specific gravity 
dry wood substance, 1.46. Wood 
with the lowest initial specific gravity 
increases most specific gravity upon 
compression. Fig. gives the similar 
data for the hardwoods. The major 
part the compression the yellow- 
poplar and cottonwood occurs 
higher pressures, 750 1,000 pounds 
per square inch. For sugar maple and 
sweet gum, the most rapid rate in- 
crease specific gravity must occur 
still higher pressures. The chief differ- 
ence between the curves for the dif- 
ferent species thus appears the 
pressure range which the maximum 
increase specific gravity occurs. 

Fig. gives the relationships between 
the specific gravity and the pressing 
pressure for both the precured (im- 
preg) and press-cured (compreg) 
panels for the 
and Fig. gives similar data for the 
hardwoods. The precured panels 
showed less compression than the cor- 
responding untreated panels both 
cases, and the maximum rate 
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crease specific gravity was shifted 
higher pressures. Conversely, the press- 
cured panels (compreg) were more 
highly compressed than the untreated 
panels, and the maximum rate in- 
crease specific gravity occurred 
pressures 250 pounds per 
square inch for the softwoods and 250 
500 pounds per square inch for the 
hardwoods. This difference the com- 
pressibility 
faces precured untreated cores 
made possible the Forest Products 
Laboratory patent for making panels 
with densified faces and undensified 
cores single operation (4). 


Temperature Cycling: Tables 
and give the checking and warping 
resulting from cycles heating 
200° for hours followed cool- 
ing for hours. The 
values are grouped according the 
treatment and type assembly (un- 
treated laminated, UL; untreated cross- 
banded, UC; treated and precured (im- 
preg) laminated, IL; treated and pre- 
IC; 
treated and press-cured (compreg) 
laminated, CL; and treated and press- 
cured (compreg) crossbanded, CC). 
The data show that face checking and 
warping due thermal changes are 
practically absent from both the 
and the impreg panels hard- 
woods, and that checking absent 
from the panels 
Warping the softwood panels 
and the panels and checking the 
panels, though less than that the 
untreated and press-cured compreg 
panels, nevertheless quite significant. 
cases where warping and checking 
occur only part each the six 
types panels, they are generally 
greater for panels pressed the higher 
pressures. cases are the compreg 
panels superior the untreated panels 
resistance thermal changes. Hard- 
woods are definitely superior soft- 
woods from thermal checking stand- 
point. outstanding differences be- 
tween species within the hardwood 
and softwood groups were observed. 

the specimens that had checks after 
cycles had checks after cycles. 
thus appears that maximum thermal 
checking occurs after only few cycles. 


Wet-and-Dry Cycling: Sample deg- 
radation due wet-and-dry cycling 
was similar that for the temperature 
cycling. Tables and show that face 
checking absent from both the 
and hardwood impreg specimens, 
and warping absent from the 
hardwood specimens. Both checking 
and warping are less for the and 
softwood specimens than for the UL, 
UC, CL, and specimens, but are 
still significant. Again, the hardwoods 
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Table 1.—CONDITION HARDWOOD SPECIMENS HOT- AND COLD-CYCLED 
(200° F.) TIMES 


Species 


Sweet gum_-___- 
Yellow birch___- 


Yellow-poplar_______- 


Basswood 
Cottonwood 
Sweetgum_- 
Yellow birch____ 


Basswood _ 
Cottonwood __ 
Sweetgum___- 
Yellow birch. 


Yellow-poplar 
= 


Basswood 
Cottonwood 
Sweetgum.___.- 
Yellow birch__ 
Yell 
Av.. 


Basswood _ 

Cottonwood 

Sweetgum__-_ 

Yellow birch____ 

Yellow-poplar___ 


Basswood _ 
Sweetgum___- 
Yellow birch 


ow-poplar___. 


Yellow-poplar_- 


Av.. 


Treat- 
ment! 
and 
construc- 
tion 


Condition of specimens? 


Pressed Pressed Pressed Pressed 


at 250 
psi 


Qa! 


at 500 
psi 


at 750 at 1,000 


psi psi 


Average 
Face checking Warping 
Per cent Per cent 

0 0 

0 0 
0 0 

0 0 
25 0 
0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 50 

0 60 
100 
100 75 
100 


‘First letterss U, untreated; I (Impreg), resin treated, precured; C (Compreg), resin treated, press cur: 4. 
Second letter: L, parallel laminated, and C, cross banded. 
2C, face checked; W, warped. 


Table SOFTWOOD SPECIMENS HOT- AND COLD-CYCLED 
(200° —20° F.) TIMES 


Species 


Douglas-fir. 


Redwood____- 
Sitka spruce__-_-_ 
Western hemlock. 
White 


Douglas-fir. ____ 
Redwood___. 
Sitka spruce 


Western hemlock______ 


White fir_- 


Douglas-fir _ 


Sitka spruce 


Western hemlock ____ 


White fir___ 
Douglas-fir 
Redwood__- 
Sitka spruce 


Western hemlock___- 


White fir_ 


Douglas-fir 
Redwood____ 
Sitka spruce 


Western hemlock ____ 


White fir__ 


Douglas-fir _ 
Sitka spruce 


Western hemlock____ 


White fir. 
Av 


Treat- 
ment! 
and 
construc- 
tion 


Condition specimens? 


Pressed “Pressed Pressed Pressed 


at 250 
psi 


at 500 
psi 


at 750 at 1,000 
psi psi 
CW CW 
WwW WwW 
CW CW 
Cc Cc 
CW CW 
Cc CW 
Cc CW 
Cc 
WwW 
WwW 
Cc Cc 
Cc Ww 

Cc 

CW Cc 
Cc Cc 
WwW WwW 
WwW 

WwW 

WwW WwW 
Ww 
CW CW 
CW CW 
CW CW 
Cc CW 
CW 


Average 


Warping 


Per cent 


Per cent 


te 
o 


S 


letters: untreated; (Impreg), resin treated, precured; (Compreg), resin treated, 
Second letters: L, parallel laminated, and C, crossbanded. 
2C, face checked; W, warped. 
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100 
WwW 0 50 
|_| Cc 75 0 
100 
Cc CW 100 75 


Table HARDWOOD SPECIMENS WET- AND DRY-CYCLED (WATER 
SOAKED, THEN OVENDRIED 120° F.) TIMES 


Treat- 
ment! 


construc- 


Species 


asswood _ 
Av._- 


isswood 
ottonwood 


) -llow-poplar 


Basswood 
Cottonwood 
Sweetgum_--. 
Yellow birch- 


Basswood 

Sweetgum 

Yellow birch___- 


Cottonwood 
Sweetgum. 
Yellow birch_- 
Av.. 


and 


tion 


Condition 


Pressed Pressed 


500 

psi psi 

¢ 


Pressed Pressed Average 
at 750 at 1,000 — 
psi psi Facechecking Warping 
Per cent Per cent 
Ww 0 100 
WwW Ww 0 100 
WwW Ww 0 100 
WwW Ww 0 100 
Ww Ww 50 100 
Cc Cc 75 0 
WwW 25 25 
Ww 25 100 
Cc CW 100 25 
0 0 
45 30 
100 
0 0 
0 0 
Ww Ww 0 50 
0 0 
0 0 
0 0 
0 0 
0 0 
0 
Ww 25 75 
Ww Ww 25 100 
WwW Ww 100 
Ww 0 25 
“ 15 75 
CW CW 100 75 
Cc WwW 50 50 
CW CW 100 50 
CW CW 50 75 
Cc Cc 100 25 
80 55 


1 First letters: U, untreated; I (Impreg), resin treated, precured; C (Compreg), resin treated, press cured. 
Second letters: L, parallel laminated, and C, crossbanded. 


2C, face checked; W, warped. 


Table SOFTWOOD SPECIMENS WET- AND DRY-CYCLED (WATER 
SOAKED, THEN OVENDRIED 120° F.) TIMES 


Treat- 
ment! 


construc- 


Species 


Redwood - 
Sitka 
Western hemlock-__- 
White 


Douglas-fir _ __ 
Redwood 
Sitka spruce____ 
Western hemlock_ 


Douglas-fir _ _ 
Sitka spruce. 
Western 
White fir__ 
Av.._ 


Douglas-fir _ _ 

Sitka spruce ______- 


Douglas-fir _ 
Sitka spruce_____ 
Western 
White 

RV 


i‘edwood___ 

tka spruce 
vhite fir 


and 


tion 


UL 


Pressed Pressed 


at 250 at 500 
psi psi 
Cc 
Cc Cc 


Pressed Pressed 


Condition specimens? 


Average 
at 750 at 1,000 
psi Warping 
Per cent Per cent 
CW CW 100 100 
100 
100 100 
100 100 
100 100 
95 100 
100 
CW CW 100 100 
100 
Cc Cc 100 0 
100 25 
Cc 50 0 
25 31 
Cc Cc 50 0 
Cc 25 
Cc Cc 100 
Cc Cc 100 0 
65 5 
100 
100 
100 
35 90 
CW CW 100 75 
CW CW 100 100 
CW CW 100 75 
CW CW 100 50 
Cc Cc 100 0 


1 First letters: U, untreated; I (Impreg), resin treated, precured; C (Compreg), resin treated, press cured. 
cond letters: L, parallel laminated, and C, crossbanded. 


°C, faced checked; W, warped. 
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are superior the softwoods resist- 
ance checking. Degradation the 
badly checked specimens was usually 
noticeable after the first second 
cycle. Checks some the mildly 
checked specimens, however, occurred 
during the last cycles. 


Humidity Cycling: The hardwood 
specimens showed practically deg- 
radation from the humidity cycles. 
hibited any checking warping, and 
only one hardwood compreg specimen, 
crossbanded specimen, 
showed any sign checking. the 
untreated specimens, laminated cot- 
tonwood specimens warped and 
crossbanded birch specimen checked 
slightly. 

The degradation the softwoods 
was more severe. None the un- 
treated laminated specimens checked, 
but several them warped. Almost all 
mens were checked, number them 
severely. checking occurred any 
laminated impreg specimen, and only 
white fir, Douglas-fir, and 
redwood checked slightly. Two lami- 
nated compreg specimens checked 
along the edges; namely, western 
hemlock and white fir specimen. The 
face checking the crossbanded com- 
preg specimens was almost bad 
that the untreated specimens. The 
humidity cycling proved the least 
drastic the four weathering tests. 

Reductions hygroscopicity and 
tangential swelling caused the resin 
treatment were calculated from the dif- 
ferences weight and width the 
parallel laminates after exposure for 
weeks per cent relative hum- 
idity and weeks per cent rela- 
tive humidity. The values are given 
Table The spread between the spe- 
cies not excessive. The reduction 
swelling general slightly greater 
than the reduction hygroscopicity. 
Impreg gave almost consistently higher 
values than did compreg. 


Weathering Tests: After months 
outdoor exposure from June Feb- 
ruary only per cent all the 
specimens remained free face 
checking. The specimens without 
checks consisted per cent un- 
treated veneers, per cent impreg, 
and per cent compreg. 

More drastic checking resulted from 
longer exposure. 

After months’ exposure, all 
the untreated specimens had face 
checked severely, and all the resin- 
treated specimens had developed 
least few very small face checks. This 
shown Table for hardwoods and 
Table for softwoods. there was 
significant increase decrease 
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UL 
= : 


Impreg 


Species 
Per cent Per cent 
Hardwoods 
Cottonwood 67 54 
Sugar maple 64 51 
Sweetgum_- 67 54 
Yellow birch ___- 64 56 


Yellow-poplar____ 


Softwoods 

Douglas-fir 60 4 
Redwood. 55 5: 
Sitka spruce. 64 5 
Western hemlock 64 59 


checking and warping with increase 
pressure, the average appearance 
the specimens pressed four different 
pressures was recorded simplify the 
tables. Grain raising and erosion were 
worse, however, for the impreg speci- 
mens pressed high pressure than for 
those pressed the lower pressures. 
This not surprising, the less plas- 
tic impreg plies may have been over- 
stressed some fibers broken the 
higher pressures. 

Face checking the hardwoods 
was significantly less severe for the im- 
preg than for the compreg specimens 
and far less than for the untreated 
specimens. Face checking the un- 
treated and the impreg specimens 
softwood was far more severe than that 
the hardwoods. The checks were 
almost invariably longer and deeper, 
although perhaps less number. 


Construc- Face Edge 
Species tion! checking? checking? 
Sugar maple E E 
Sweetgum E E 
Yellow birch E E 
Yellow-poplar_- DS B 
Cottonwood UC ES AS 
Sugar maple E BS 
Sweetgum ES BS 
Yellow birch 
Yellow-poplar 
Cottonwood _ - IL cs D 
Sugar maple BS D 
Sweetgum cs D 
Yellow birch. BS A 
Cottonwood Ic cs AS 
Sugar maple BS BS 
Sweetgum cs BS 
Yellow birch BS AS 
Cottonwood CL cs D 
Sugar maple DS Cc 
Sweetgum DS E 
Yellow birch___ BS 
Yellow-poplar BS B 


Cottonwood CC cs A 
Sugar maple Cs B 
Sweetgum BS B 
Yellow birch j cs B 
Yellow-poplar 


letters: untreated; impreg; compreg. 


laminated; C, crossbanded. 


2S, small checks; A, none; B, very little; C, little; D, moderate; E, very much. 


Table 5.—COMPARATIVE REDUCTION HYGROSCOPICITY AND 
TANGENTIAL SWELLING RESIN-TREATED PARALLEL 
LAMINATES AND UNTREATED LAMINATES 


Reduction 
hygroscopicity 


Compreg 


White fir 35 52 


Table 6.—WEATHERING 8-INCH HARDWOOD PANELS FOR 
MONTHS SUMMERS AND FALLS, WINTERS, AND SPRINGS) 


Second letters: L, parallel 


Reduction in 
tangential swelling 


Impreg Compreg 
Percent Per cent 
65 56 


There was, however, little difference 
face checking between the hardwood 
and the softwood compreg specimens. 

Edge checking the parallel 
nates was all cases more severe than 
that the crossbanded specimens. 
Edge checking varied from moderate 
none for the crossbanded specimens 
and was considerably greater for the 
untreated specimens than for the 
treated specimens. Hardwood impreg 
edge checked slightly less than hard- 
wood compreg, whereas the reverse 
was true for the softwoods. 

Warping was markedly less for un- 
treated crossbanded specimens than for 
parallel laminates. Crossbanding 
showed little advantage for the 
treated panels. 

Resin treatment decreased grain rais- 
ing and erosion considerably all ex- 
cept the softwood impreg specimens. 


Grain rais- 
ing and 
Warping? erosion? Species 
E E Douglas-fir 
E D Redwood. 
E E Sitka spruce = 
E E Western hemlock 
White fir 
D D Douglas-fir. 
Redwood 
B D Sitka spruce 
Western 
White fir 
B Cc Douglas-fir 
Cc B Redwood 
Sitka spruce 
Western 
White fir 
A ( Douglas-fir 
B B Redwood 
B B Sitka spruce 
A B Western hemlock 
Cc B Douglas-fir 
C B Redwood 
c B Sitka spruce 
B B Western hemlock 
White fir_ 


B B Douglas-fir 

Redwood 

D B Sitka spruce 

B B Western hemlock 
White fir 


Fig. 7.—Crossbanded yellow-poplar panels that were exposed 
weather for months. Left, untreated control; right, compreg. 


There was marked difference 
banded specimens grain raising 
erosion. 


Conclusions 


From combination the variou 
weathering tests, few general cor 
clusions can drawn. Resin 
improves weathering properties 
wood considerably. the case 
hardwoods, impreg more 
resistant than compreg. 
tends true for softwoods. Hard 
wood impreg weathers far better thai 
softwood impreg. Hardwood and 
wood compreg weather about 


Crossbanding tends increase 
checking but reduces edge 
and warping. has little effect upon 
grain raising and erosion. 


Table 7.—WEATHERING 8-INCH SOFTWOOD PANELS FOR 
MONTHS SUMMERS AND FALLS, WINTERS, AND SPRINGS) 


Face Edge Grain rai: 
Construc- check- check- ing and 
tion! ing?,* ing* Warping* erosion 
Cc B D 


letters: untreated; impreg; compreg. Second letters: paral! 
laminated; C, crossbanded. 
2S, small checks; L, long and deep checks. 
*%A, none; B, very little; C, little; D, moderate; E, very much. 
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Impreg should not pressed 
pressures exceeding 250 pounds 
square inch, higher pressures tend 
fibers and cause panels exhibit 
excessive grain raising and erosion. 
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Compression parallel grain, static bending, and toughness 
were measured. was found that compression-wood lowers the 
strength per unit weight wood, but, because higher density, 
compression-wood generally stronger than normal wood when 
density not considered. Inferior structural organization increases 
seasoning degrade and reduces toughness. 


NATURAL 
DEFECT softwood species. 
occurs the main trunk trees that 
during some period growth have 
been, for some reason other, in- 
clined bent away from the vertical. 
such stems, compression-wood 
formed lower side the lean 
bend. its well-developed forms, 
compression-wood easily recogniz- 
able. darker color than normal 
wood when observed green condi- 
tion, and usually associated with 
some eccentricity cross section the 
stem. eccentric stems, the main 
areas compression-wood are located 
the side long radius the cross 
section (see Fig. 1). 

The presence compression-wood 
one the causes abnormal varia- 
tion the properties softwoods 
that may affect the normal use 
wood. The peculiar shrinkage pattern 
compression-wood, which shows 
excessive shrinkage along the fibers 
and less than normal shrinkage across 
the fiber direction, causes wooden 
members that contain pronounced 
twist, making their use for critical 
urposes inadmissible. 
presence compression-wood has 
found have degrading effect 

some the mechanical properties 

wood. Ultimate stress tension 


contributed paper (received December, 
from the Forest Products Laboratories 
anada, a Division of the Forestry Branch, 
Northern Affairs and National 
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parallel fiber direction and modulus 
elasticity values have been found 
definitely lower for compression- 
wood than for normal wood. the 
other mechanical properties, however, 
the strength wood that contains 
compression-wood has been found 
compare sometimes favorably, some- 
times unfavorably with normal wood, 
depending the species wood, the 
character compression-wood, the 
test and the condition 
wood the time testing 
This paper reports studies carried 
out the Ottawa Laboratory the 
Forest Products Laboratories Canada 
with two local softwood species, white 


Numbers parentheses refer the Litera- 
ture Cited the end this paper. 


spruce and red pine, for which in- 
formation regards the properties 
compression-wood was available. Since 
there normally wide range the 
intensity compression-wood, from 
mild forms that are not very abnormal 
appearance extreme forms 
which almost the whole annual rings 
consist dark compression-wood tis- 
sue, the emphasis was laid the study 
the properties the specific types 
compression-wood. 


The test material was obtained from 
seven trees white spruce, Picea 
glauca (Moench) Voss, 
trees red pine, Pinus resinosa Ait. 
each species, six trees contained 
considerable amounts compression- 
wood some part the stem, while 
one was normal tree. 


The following mechanical tests were 
carried out both with green and with 
test samples. 


Head the Wood Structure Section Ottawa 
Canada. 


Fig. cut ends spruce logs showing compression-wood. 
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compression parallel grain, 
static bending, 
toughness. 


The strength values air-dry mate- 
rial, recorded for the individual test 
specimens compression parallel 
grain and static bending, were ad- 
justed uniform moisture content 
(10 per cent) using exponential 
formula (1). adjustments were 
made toughness values air-dry 
material. The average moisture content 
these samples was 9.8 per cent. The 
green samples—stored water and 
never exposed drying conditions— 
had moisture contents far above the 
fiber saturation point. 

Each test sample was classified 
the basis its type compression- 
wood. Classification was carried out 
the basis method introduced 
types compression-wood are distin- 
guished. 


Type Slight compression-wood— 
designates compression-wood that 
may scarcely noticeable, the 
annual rings being only slightly 
more accentuated than normal 
wood, observed when green 
moistened surface. 


Type Intermediate type com- 
forms compression-wood that 
are more readily recognizable, be- 
cause greater than normal 
amount apparent summerwood 
present. 


Fig. 2.—Examples the different types compression-wood white spruce. and 
normal wood; and 4—compression-wood type and 6—compression-wood type 
and 8—compression-wood type 


Type Pronounced compression- 
wood—the apparent 
occupies more than per cent 
the width the annual rings. 
The annual rings 
wider than the neighboring 
normal wood, characteristic that 
typically associated with con- 
siderable eccentricity cross-sec- 
tion stem. 

Although appears impractical 

carry out visual classification com- 
pression-wood more detailed 


basis, which unavoidably would 
recognizing greater number 
classes, was, course, obvious tha‘ 
the wood structure the test samples 
within any these types compres 
sion-wood varied some degree. 

The normal wood samples thi: 
study included, besides the specimens 
prepared from the normal sample trees 
the specimens with normal wood struc 
ture that were cut from sample tree: 
containing compression-wood 
part the stem. 


Table 1.—MEAN VALUES AND COEFFICIENTS VARIATION MAXIMUM CRUSHING STRENGTH AND SPECIFIC GRAVITY TOGETHER 
WITH CORRELATION COEFFICIENTS AND SPECIFIC STRENGTH RATIOS THE DIFFERENT TYPES WOOD 


Maximum crushing strength 


Specific strength ratio 


Relation normal wood Coeff. Relation 
value — — - correlation normal wood 
No. of Mean Coeff. of (Ibs. per Coeff. of (N. Wood Significance of (Sp. Gr.and Mean —————— 
Type wood samples value variation sq. in.) variation difference? 
White Spruce—1. Tested Green Condition 
Normal wood 0.310 5.2 1980 100 +0.672 6380 100 
C-W type 7.0 2005 10.8 101 .604 6130 
C-W type C__- 16 -481 15.0 3165 17.5 160 be + .926 6580 103 
C-W all types_-_-_- 57 -380 20.3 2395 24.9 121 ie + .946 6305 99 
All 142 339 18.0 2145 .915 6325 
A. White Spruce—2. Tested in Air-dry Condition (M.C. 10%) 
Normal wood_-__- 45 0.327 6.1 4990 9.9 100 pe +0.639 15260 100 
C-W type A___- 20 .342 7.6 4750 9.4 95 n.s. + .708 13890 91 
C-W type B_____- 30 379 8.4 5020 9.4 101 n.s. + .787 13250 87 
C-W type C.___-__. 20 452 8.4 6070 10.5 122 2s + .903 13430 88 
C-W all 13.6 5270 14.1 105 .909 13480 
All 115 14.5 5140 12.9 .790 14090 
Red Pine—1, Tested Green Condition 
Normal wood___ 116 0.374 11.8 2130 19.0 100 - +0.812 5695 100 
C-W type A___- 47 .399 8.5 2290 19.4 108 x + .853 5740 101 
C-W type 415 2455 15.8 115 .514 5915 104 
C-W type 504 13.7 2840 12.9 133 .842 5635 
C-W all 2390 19.0 112 .702 5815 102 
All 205 .390 12.3 2240 19.4 .790 5795 
B. Red Pine—2. Tested in Air-dry Condition (M.C. 10%) 
Normal wood 48 0.390 7.4 5400 5.5 +0.747 13860 100 
C-W type A__- 26 420 3.8 5565 18.1 103 ns. + .669 13250 96 
C-W type 451 11.5 5560 17.6 103 12320 
C-W type 507 5740 10.0 106 11320 
C-W all types 56 -446 11.2 5590 16.6 104 n.s. + .571 12540 90 


gravity based oven-dry weight and volume test. 
?n.s.—non-significant, x—significant, xx—highly significant. 
Max. Crushing Strength 


3Specific Strength Ratio = 
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Gravity 
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Specific gravity! 


Fig. shows examples the dif- 
ferent types wood classified accord- 
ing the system used. 


Maximum Crushing Strength 


The average strength values for nor- 
nal wood and for the different types 
compression-wood are recorded 
Table 

The average maximum crushing 
trength values (pounds per square 
nch) were higher for compression- 
vood than for normal wood when 
ompared directly without taking into 
differences the specific grav- 
For the test specimens tested 
condition, the differences be- 
the mean values compression- 
vood and normal wood were highly 
significant. For air-dry wood, however, 
the differences were 
being statistically not significant red 
pine material and merely significant 
white spruce. The maximum crushing 
strength specimens containing pro- 
nounced forms compression-wood 
was generally higher than that 
slight forms and that intermediate 
forms compression-wood. 

close relationship existed, espe- 
cially specimens tested green con- 
dition, between specific gravity 
wood and maximum crushing strength 
values, both normal wood samples 
and samples that contained compres- 
sion-wood, indicated correlation 
coefficients Table white spruce, 
less association was found between 
specific gravity and maximum crush- 
ing strength normal wood samples 
than compression-wood samples. 
the red pine material, the other 
hand, somewhat better correlation 
was found exist normal wood 
interest that normal wood samples 
red pine showed every mechanical 
test closer correlation between 
strength values gravity 
than did normal wood samples 
white spruce. believed that this 
may because test specimens red 
pine (contrary those white 
spruce) originated from sample trees 
uniform age and approximately 
uniform dimensions. 

When the strength compression 
parallel grain compression-wood 
was compared with that normal 
wood taking into account differ- 
ences the density wood, compres- 
was longer superior 
wood (see Table 1). The aver- 
ige specific strength ratios for green 
ompression-wood were approximately 
-qual those green normal wood, 
ind the specific strength ratios air- 
compression-wood were definitely 
lower than those air-dry normal 
wood. Since specific strength com- 
pression-wood did not show noticeable 
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Table 2.—COMPARISON DIFFERENCES AIR-DRY AND GREEN 
STRENGTH DIFFERENT TYPES WOOD TOGETHER WITH 
THEIR VOLUMETRIC SHRINKAGE VALUES PER UNIT WEIGHT 


White spruce 


Red pine 


Increase sp. 
strength due to 
drying from 


Ratio 


Increase sp. 
strength due 


drying from Ratio 


green to air-dry volumetric green to air-dry volumetric 


cond. (in per 


shrinkage to 


cent of green basicdensity cent of green basic density 
Type wood strength) wood strength) wood 
Normal wood__- 139.2 34.8 143.4 30.5 
C-W type 126.6 28.9 130.1 
C-W type 115.8 23.3 108.1 19.6 
C-W type 104.1 13.9 100.9 14.8 


difference from that normal wood 
when tested green condition, the 
difference specific strength found 
airdry wood shows that strengthening 
wood due drying takes 
compression-wood lesser degree 
than normal wood. conceivable 
that microscopic checks develop with- 
the structure wood during dry- 
ing, and that these checks may occur 
extent than normal wood, thus 
exerting some unfavorable effect 
the strength properties compres- 
sion-wood. However, there are some 
grounds for belief that the appar- 
ent low strengthening effect drying 
compression-wood originates rather 
from unusually high strength cell 
wall material compression-wood 
green condition. 

has been found that compression- 
wood has definitely lower fiber satura- 
tion point (F.S.P.) values than does 
normal wood. For intermediate type 
compression-wood white spruce, 
F.S.P. value 29.5 per cent was re- 
corded, compared with 33.5 per cent 
for normal wood (3). white pine 
material, approximately the same rela- 
tions were found exist (F.S.P. for 
compression-wood type per 
cent, compared with per cent for 
normal wood). low fiber saturation 
point value indicates relatively small 
amount absorbed water saturated 
cell walls, that these are not dis- 
tended green condition the same 
degree those cells higher F.S.P. 
Concomitant capillary forces will 
higher this type wood than 
wood with higher F.S.P. value. 
other words, wood with low F.S.P. 
value may show strength properties 
saturated condition that can reached 
wood with higher F.S.P. value 
only after some drying has taken place. 

has been pointed out Stamm 
(6) and others that the percentage vol- 
umetric shrinkage specific gravity 
ratio approximately equal the 
fiber saturation point wood, since 
removal the water that absorbed 
cell walls saturated wood causes 
volumetric change wood approxi- 
mately equivalent the volume the 
water. Table such volumetric 
gravity ratios have 
been recorded for the different types 


wood (volumetric shrinkage meas- 
urements were carried out with test 
material similar that used mechan- 
ical tests) together with corresponding 
values strengthening effect due 
drying (expressed increase spe- 
cific strength wood per cent 
green specific strength). 

Correlation between the two series 
indicates that the ratios air-day 
green strength are related F.S.P. 
wood, and shows the same time that 
the intensification compression-wood 
characteristics associated with reduc- 
tion F.S.P. values. 


Maximum Bending Strength 


The results static bending tests, 
arranged species and types wood, 
are summarized Table 

For tests green condition, the 
mean value modulus rupture was 
higher for compression-wood than for 
normal wood. All the mean values 
the individual types compression- 
wood (A, were also higher than 
mean value for normal wood tested 
green condition. 


When the testing was performed 
with air-dry material, however, there 
was significant difference between 
the mean modulus rupture values 
compression-wood and those normal 
wood. the individual types com- 
pression-wood, only the pronounced 
compression-wood (type white 
spruce showed air-dry condition 
significantly higher mean value 
modulus rupture than normal wood 
the same species. 

Correlation between specific gravity 
and modulus rupture was found 
lower than was correlation between 
specific gravity and maximum crushing 
strength. Correlation coefficients 
most the white spruce material were 
especially low. 

Since wood can taken mate- 
rial consisting the same substance 
which the differences the density 
individual specimens may 
sidered differences compactness 
only, specific strength static 
test specimen theoretically the 
ratio modulus rupture value 
specific gravity raised the power 
1.5 rather than the direct ratio 
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strength value specific gravity (5). 
The average specific strength ratios 
wood are recorded Table 

Unlike specific strength compres- 
sion parallel grain green wood, 
where the presence compression- 
wood test specimens was found not 
have any unfavorable effect, specific 
strength bending was 
lower for green compression-wood 
than for green normal wood. The 
static bending tests air-dry wood 
showed more clearly than ariy other 
series tests the inferiority com- 
pression-wood normal wood when 
specific strength ratios were used for 
comparison, This weakness bendin 
undoubtedly attributable: low ten- 
sile strength compression-wood. The 
specific strength bending decreased 
significantly with increasing complete- 
ness compression-wood, and was 
lowest wood specimens containing 
the heaviest form compression-wood 
(type C). 

When the specific strength ratios 
air-dry wood were compared with 
those green wood, the relationship 
between the relative strengthening 
wood and the degree completeness 
compression-wood development, ob- 
served first compression tests par- 
allel grain, was apparent also 
static bending tests. Samples free from 
compression-wood gained relatively 
more strength than compression-wood 
samples when dried from green condi- 
tion per cent moisture content, 
and samples containing slight forms 


compression-wood gained 
more strength than samples containing 
pronounced forms compression- 
wood. 


was noticed during the tests that 
most the test samples that contained 
compression-wood intermediate 
pronounced type showed abrupt 
failure under the breaking load. This 
type failure, when connected with 
low resistance breaking, usually 
called brash failure. However, many 
the compression-wood samples that 
showed typical abrupt failures across 
the grain had specific strength ratios 
comparable those normal wood. 


Toughness 


The results toughness tests are 
recorded Table Extremely wide 
ranges variation toughness values 
wood were recorded during the 
tests. Although the test material was 
similar that used the other tests 
and showed only normal variation 
specific gravity, the coefficient varia- 
tion was almost per cent for green 
normal wood and approximately per 
cent for air-dry normal wood. The 
maximum test values air-dry nor- 
mal wood were white spruce about 
times, and red pine about times, 
greater than the minimum toughness 
values the same species. be- 
lieved that other factors besides the 
variation the structure wood, that 
is, factors related the performance 
testing, probably participate 


higher degree this type toughness 
test than the other standard mechan- 
ical tests. 

For both species, the mean value 
toughness all the samples that con- 
tained compression-wood was signifi- 
cantly higher than that normal wood 
samples when tested green condi 
tion. The mean value toughness for 
each the different types compres. 
sion-wood was also higher 
condition than the mean value for nor 
mal wood the respective species, 
for compression-wood type 
both species and for 
type red pine the difference 
were not statistically significant. 

For air-dry samples, the mean valu: 
toughness for 
was lower than that normal wood 
white spruce, the difference 
highly significant; red pine, how 
ever, was statistically not significant 
The correlation between specific grav 
ity and toughness wood was gen 
erally low. 

For comparison toughness 
wood with respect its density, 
cific toughness have been 
corded for the different types 
Table These values are 
ratios obtained dividing 
toughness values inch-pounds 
specimen the average specific 
ity. The differences between the aver 
age specific toughness ratios 
normal wood and those green com 
pression-wood were found rela 
tively small. the air-dry test mate 


Table VALUES AND COEFFICIENTS VARIATION MODULUS RUPTURE AND SPECIFIC GRAVITY TOGETHER 
WITH CORRELATION COEFFICIENTS AND SPECIFIC STRENGTH RATIOS THE DIFFERENT TYPES WOOD 


No. Mean 

Type of wood samples value 
Normal wood 67 0.320 
C-W type A_. 12 .334 
C-W type B__ 18 .369 
C-W type C 12 
C-W all types 42 387 
All samples____ 109 .346 
C-W type 383 
C-W type C ; 21 -447 
C-W all types 
All samples. ‘ 98 .369 
Normal wood 110 0.375 
C-W type A_ 42 .418 
C-W type B 28 .414 
C-W all types. 74 -419 
All samples 184 392 
Normal wood 0.401 
C-W type A____ 18 .409 
C-W type B 16 .443 
C-W all types 
All samples. ____ 76 .423 


Specific gravity ! 


Modulus rupture 


strength ratio 


Mean 


Relation to normal wood 


Relation 


gravity based oven-dry weight and volume test. 


“n.s.—non-significant, x-—significant, xx 


3Specifiec Strength Ratio in Bending = 


highly significant. 
Modulus of Rupture 


(Specific 


238 


Coeff. of 
value — correlation normal wood 
Coeff. of (Ibs. per Coeff. of (N. wood Significance of (Sp. Gr.and Mean -—-————— 
variation sq. in.) variation M.o.R.) 
A. White Spruce— 1. Tested in Green Condition - 
6.6 4610 10.3 100 oats +0.291 25500 100 
6.0 4675 9.1 101 .277 24200 
15.0 5830 22.1 126 xz + .453 18300 72 
17.8 5290 18.1 115 x x + .594 22000 86 
14.5 4870 15.9 .702 23900 
A. White Spruce— 2. Tested in Air-dry Condition (M.C. 10%) 
5.7 9270 10.0 100 i +0.593 47800 100 
6.5 R865 10.9 96 n.s. + .748 44800 94 
9610 13.2 104 n.s. 40550 
9.6 10310 5.3 111 .005 34500 
14.3 9620 11.6 104 n.s. + .566 39300 82 
14.4 9480 11.0 42300 
B. Red Pine—1. Tested in Green Condition 
10.7 4830 15 100 = +0.769 21000 100 
8.4 5490 114 .804 20300 
7.5 5245 14.5 109 4 + .508 19700 94 
8.1 4890 24.5 101 n.s + .945 15900 76 
8.1 53855 16.4 111 xs + .649 19800 94 
11.0 5045 16.7 A + .746 20600 
B. Red Pine—-2. Tested in Air-dry Condition (M.C. 10%) 
10530 12.8 100 +0.696 41450 100 
8.1 10020 15.9 95 n.s. + .791 38200 92 
10.5 10260 20.8 97 n.s. + .606 34800 84 
3.9 10900 12.9 104 n.s. + .743 21500 52 
11.6 10280 37.1 98 n.s. + .610 35100 85 
10390 15.3 + .555 37800 


AUGUST, 


ial, however, the mean specific tough- 


ower than that normal wood 
per cent white spruce and 
per cent red pine. The ten- 
ency decreasing toughness the 
gets 
was more clearly defined 
hen the specific toughness ratios 
ood were compared rather than the 
rect toughness values. 
Unlike other mechanical properties, 
ughness wood was not increased 
hen wood was dried from green 
condition, but, the contrary, 
actually reduced. most likely 
microscopic checks develop the 
wood during drying result the 
shrinkage properties the 
different tissues wood (springwood, 
summerwood, rays), the presence 
which has apparently unfavorable 
the toughness wood, prob- 
ably connected with development 
high shearing stresses this test. 
also probable that these microscopic 
checks occur more’ frequently sam- 
ples, that contain compression-wood 
than normal wood specimens, be- 
cause the peculiar shrinkage pattern 
compression-wood tissue. Further- 
more, the cell walls highly de- 


toughness, and the extent weaken- 
ing seems associated with the 
degree completeness compres- 
sion-wood development wood. 

Table the reduction per cent 
green toughness value shown for 
the different types wood. 

was noticed during the tests that 
some association existed between the 
type failure test specimen and 
its toughness value. The green test 
samples for which relatively high 
toughness values were recorded usually 
showed indications compression 
failures the compression side the 
beam the form irregular, crinkly 
lines extending across the grain toward 
the tension face. The test specimens 
that were relatively weak toughness, 
the other hand, generally had failed 
simple tension without any sign 
compression failures. Failures sim- 
ple tension, although occurring both 
normal wood and compression-wood 
samples, were more frequent com- 
pression-wood. Abrupt failures across 
the grain, usually referred 
“brash” failures, were rule con- 
nected with failures simple tension 
and occurred, both green and air- 
dry material, more frequently com- 
pression-wood than normal wood. 


ture content changes. addition, some 
mechanical properties compression- 
wood have been found differ con- 
siderably from those normal wood. 
Low tensile strength paralled grain 
and low stiffness (as charcterized 
the modulus elasticity) compres- 
sion-wood are generally well known. 
imum crushing strength, maximum 
bending strength, and toughness 
compression-wood has been found 
compare sometimes favorably, some- 
times unfavorably, with normal wood. 
The observations made during the 
study, which material from selected 
trees white spruce and red pine was 
used, could summarized follows: 


Comparison strength proper- 
ties compression-wood and normal 
wood unit weight basis indicates 
that the structural organization found 
compression-wood inferior that 
normal wood regards resistance 
mechanical 

Even the slight forms com- 
pression-wood, which may barely 
recognizable visual inspection, tend 


Table 5.—REDUCTION SPECIFIC TOUGH- 
NESS WOOD PER CENT THE 
GREEN SPECIFIC TOUGHNESS VALUE 


oriented helically the direction The utility piece wood that Type wood spruce pine 
fibrils develop during drying. contains significant forms compres- 
All these changes the basic struc- sion-wood affected the first type 
wood during seasoning appar- the fact that such wood undergoes 
oo 7” istortion an warping when its mots- All test specimens : 38 56 


Table VALUES AND COEFFICIENTS VARIATION TOUGHNESS AND SPECIFIC GRAVITY TOGETHER WITH 
CORRELATION COEFFICIENTS AND SPECIFIC TOUGHNESS RATIOS THE DIFFERENT TYPES WOOD 


Toughness toughness ratio 
Mean Relation to normal wood Coeff. of Relation to 
value correlation normal wood 
No. of Mean Coeff. of (in-lbs. per Coeff. of (N. wood Significance of (Sp. Gr. and Mean ——-——— ae 
Type of wood samples value Variation specimen) variation = 100) difference” Toughness) value (N.W. = 100) 
. A. White Spruce—1. Tested in Green Condition 
Normal 6.5 208 100 +0.188 648 100 
C-W type 6.6 229 32.3 110 n.s. .296 609 
type 15.7 338 38.5 163 .267 697 108 
C-W all 19.3 271 39.1 130 681 105 
All samples_ 103 17.9 233 .508 662 
White Spruce—2. Tested Air-dry Condition (M.C. 10%) 
Normal 0.334 6.3 186 40.3 100 555 100 
All 102 14.4 150 44.7 407 
Red Pine—1. Tested Green Condition 
114 0.379 10.0 351 29.1 100 +0.697 926 100 
C-W type 22.6 434 25.3 124 .124 833 
Red Pine—2. Tested Air-dry Condition (M.C. 10%) 
-ormal 0.401 8.7 186 38.7 100 +0.676 463 100 


gravity based oven-dry weight and volume test. 
“n.s.—non-significant, x—significant, xx—-highly significant. 

Toughness 
Toughness Ratio 
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lower somewhat the specific strength 
(strength per unit weight) wood. 
The specific strength wood gen- 
erally decreases with the increasing 


completeness compression-wood de- 
velopment. 


The unfavorable effect com- 
development 
condition somewhat compensated 
the fact that, green condition, the 
cell walls compression-wood are 
saturated lesser degree with mois- 
ture than those normal wood. 
(Lower fiber saturation point values 
have been recorded for compression- 
wood than for normal wood). 


When the strength values nor- 
mal wood and compression-wood are 
compared directly without taking into 
account differences the specific grav- 
ity wood, compression-wood 


with the exception toughness air- 
dry condition, stronger than normal 
wood. rule, the more nearly com- 
plete the compression-wood develop- 
ment the higher the strength wood. 
The relative weakness cell wall 
material compression-wood thus 
more than fully compensated the 
greater amounts cell wall substance 
found compression-wood per unit 
volume. 

Unlike the strength properties 
wood static loading condition, 
toughness wood was reduced when 
the wood was dried from green air- 
dry condition. This reduction occurred 
both normal wood and compres- 
sion-wood, but was higher 
latter. believed that occurrence 
minute checks within the structure 
wood during drying one the fac- 
tors responsible for the reduced tough- 
ness. 
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Anti-Fouling Marine Coatings for Use 
Over Pressure Creosoted Wood 


ALBERT RICHARDS 


Director, William Clapp Laboratories, Inc., Duxbury, Mass. 


Treated and untreated panels coated with four antifouling paint 
formulations were tested for months actual sea water. 
standard Navy formulation provided complete protection against 
borers for months, while other combinations treatments, coat- 
ings, and controls gave varying levels protection. 


MARINE STRUCTURES, such 
lighters, barges, drydock pon- 
toons and wooden ship hulls, lend 
themselves well the use pressure- 
creosoted timbers material con- 
struction because the protection 
against the activities marine borers 
obtained. The question the use 
antifouling coatings over such timbers 
has been discussed from time time, 
but definite data have not been avail- 
able. the purpose this paper 
describe the successful use such 
coatings. 


cooperative program investigate 
the problem was developed the Wil- 
liam Clapp Laboratories, Inc., the 
Wood Preserving Division and the Tar 
Products Division the Koppers 
Company, Inc., the Barrett Division 
Allied Chemical Dye Corporation, 
and the Bureau Ships, United States 
Navy Department. 

Forty-six treated and untreated test 


paper, received December, 


inch were used with four antifouling 
paint formulations shown Table 
The panels were treated the Tech- 
nical Department the Koppers 
Company, Wood Preserving Division, 
Orrville, Ohio. The creosote used was 
per cent residue AWPA Grade 


oil. The surfaces were cleaned 
treatment with very short steam flash 
(240° for minutes). Two coats 
each paint system were then applied, 
with 24-hour drying time between 
coats. Paints were brush applied, 
panels being shade during painting 
and drying. Panels were submerged 
hours after the final coat. 


The paints used were: 


Standard Navy antifouling for- 
mulation 16X (coal tar base) 


Table 1.—TEST PANELS, TREATMENTS, AND COATING SYSTEMS USED 


Creosote 
Retention Number 
Species Panels Paint System 
Douglas-fir untreate panel eac 
Douglas-fir _ - 8 8 2 panels eac 
Southern yellow pine untreated Unpainted control. 
Southern yellow pine untreated One panel each 
Southern yellow pine - § 2 panels eac 
46 
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Copper Bronze 
Pigment 33.3% 
100% Copper Bronze Flake 
Vehicle 66.7% 
16.5% shellac resins 
8.7% pine oil 
17.6% pine tar 
12.2% denatured alco- 
hol 


Experimental coal tar base 

compositions 

Panels were nailed lengths 
iron nails, and were identified 
means numbered copper tack. 

The racks were submerged sea 
the International Nickel Com- 
Exposure Station Wrightsville 
ach, North Carolina, that the sup- 
perting bar was horizontal posi- 
tion the water and the actual panels 
hung vertically. The submersion date 
was June 1952. The panels were in- 
spected approximately six-month 
intervals for period two years. 
Ratings were given for 1), amount 
marine fouling present, appearance 
the paint, and 3), physical condi- 
tion the paint. Detailed inspection 
ratings for the individual panels 
each examination are available and 
may obtained writing the author. 
Fig. shows the general method 
mounting and the condition some 
the racks after months expo- 
sure. 

The following keys were used 
assigning numerical ratings the time 
the inspections: 

Fouling: 

0—completely fouled 
10—clean 

Staining: 

completely stained. 
with stain. 

Condition film: 

destroyed. 
10—film intact. 


Discussion will limited systems 
and which are standard formula- 
tions. Paint systems and while 
experimental and not available com- 
mercially, gave interesting results and 
their final ratings are given Table 
which summarizes the results all 
tests. 

general, the end six months, 
which the period severest fouling 
the test site, was found that, from 
marine fouling standpoint, paints 


sea water. 


panels regardless species, retention, 
showed traces marine growth 
several panels that are negligible from 
practical standpoint. The higher re- 
tentions the fir, however, showed 
some film breakdown with paint 
the form severe aligatoring. Some 
cracking this paint occurred the 
case the untreated panels both 
species. bleeding was apparent. 
Some cracking occurred the treated 
fir only, with paint accompanied 
some bleeding with the higher reten- 
tions pine. 

After twelve months exposure, 
the resistance fouling organisms re- 
mained high all panels with paint 
Some staining took place the 
case the higher retentions both 
species. interesting note that 
the worst failure the film integrity 
the treated panels was matched 
that the untreated panels. Formula- 
tion did not furnish consistent 
antifouling protection, although 
film integrity was considerably higher 
over treated panels than untreated. 
Severe film failure resulted the un- 
treated panels. 

Twelve additional months expo- 
sure revealed that, would ex- 
pected, the antifouling characteristics 
decreased considerably with both 
paints, paint formulation being con- 
sistently the better the two. prac- 
tically all cases, the untreated panels 


were poorer condition 
treated ones. The higher retentions 
both species were not successful 
the lower retentions the end the 
24-month period. 

marine borer activity 
corded any the treated, painted 
panels. The treated, unpainted speci- 
mens showed light localized attack 
Limnoria only. The untreated, un- 
painted panels were completely de- 
stroyed borers during the first six 
months exposure. All the untreated, 
painted pine panels showed numerous 
Bankia, while the corresponding fir 
panels showed attack. 

Although the above comments apply 
primarily the results obtained over 
two 12-month exposure periods, which 
the normal life expenctancy the 
paints used, the panels 
mained test for months. the 
end this time, borer activity was 
recorded the treated panels that had 
originally been painted. 

This preliminary study indicates that 
entirely possible obtain satis- 
factory service with the use anti- 
fouling paints over pressure-creosoted 
timber submerged sea water over 
time that would ordinarily 

considered practical for the use 
such paints. appears that coal-tar- 
base paint such the paint formula- 
tion would probably more success- 
ful than sealing-type paint similar 
system 


Table 2.—AVERAGE RATINGS AFTER MONTHS EXPOSURE 


Paint 
Reten- 
tions 

Untreated 

Ss . 16# 3 7 


Paint B 


Condition Fouling Staining Condition Fouling 
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Paint C 


Staining Condition Fouling 


Paint D 


Staining Condition 


10 10 8 10 10 
10 10 5 6 10 
6 8 5 6 10 
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Fig. 1—Painted, creosoted panels ready for inspection after months exposure 


Principles Involved Match Ripping 


WIDE MATERIAL 
match-ripped, certain amount 
over-width allowance must always 
made, which will permit the glued- 
material jointed one edge 
and size ripped the other. Also, 
match ripping precedes glue jointing 
operation, still greater over-width 
allowance necessary. Generally, ex- 
perience the best teacher the 
amount over-width allowance 
inevitably lost for each tongue and 
groove joint machined glue jointer. 

Tongues are usually made short and 
grooves correspondingly shallow, re- 
duce the amount width lost. Some 
mer may allow inch excess width 
for each joint thus made; some may 
allow little more. generally 
necessary allow somewhat more 
stock being match-ripped longer. 

If, any given plant, after matched 
plates have been properly glue 
jointed, glued up, and jointed one 
edge, some them are found bit 
scant finish out full width required 
when size ripping, the overwidth al- 
lowance the matching-up operation 
must increased accordingly. the 
same token, each glued-up plate 
found have considerable amount 
ripped off (going into waste the 
size ripping operation) the preliminary 
overwidth allowance may reduced. 

well remember that many 
plants glue joints are ripped directly 
the straightline ripsaw. This can 
done advantageously many different 
kinds work, provided one has per- 
fectly conditioned saw blade, mounted 
properly designed and accurately 
built ripsaw. All teeth ripsaw 
blade used for glue joint ripping must 
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JOHN HYLER 


John Hyler and Associates, Peoria, 


Fig. 1.—Operation view competent overcutting straightedging ripsaw equipped with 
combined saw jointing and side dressing device. use this device, which permanently 
attached the machine (here seen thrown back the left hand side the top works), 
the front door, which bears the nameplate shown, opened. The jointing and side dressing 
device can then swung down through opening thus revealed, set jointing 
position. Photo courtesy Mattison Machine Works, Rockford, 


perfect alignment and the 
same length, each tooth will its 
proper share the work. 

With this particularly mind, man- 
straightedging ripsaws have developed 
saw jointing and side dressing device, 
designed that saw tooth points may 
side dressed angle. This 
able side clearance for the tooth points, 
and greatly reduces side friction which 
would otherwise inherent the cut. 


The saw jointing and side dressing 
device mind premanently attached 
the topworks the ripsaw. There- 
with the saw blade each time 
jointing required. When 
and dressing handled 
this way, variations due errors 
human judgment not enter into 
situation. result, glue joints 
provided that are perfect from 
standpoint uniformity, strength 
appearance. 
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Continuous Method Scarf 
Jointing Plywood Panels: 


EUGENE KNOKEY 


Manager, Plywood Division, Diamond Lumber Co., Tillamook, Ore. 


The plywood scarfing operation Diamond Lumber described. 
radio-frequency scarfing press used, and steel make-up tables 
are integral part the press. Panels are continuous, and travel- 
ing cut-off saw sizes the panels. melamine resin used almost ex- 
clusively. The outstanding use for long panels the top chord 


bowstring trusses. 


GREAT 
there ever growing need for 
long panels and specifically for the 
purpose making long panels for 
somewhat unique design roof truss, 
Diamond Lumber Co. designed and 
put into production scarfing plant for 
making long panels. 

planning this phase the oper- 
ations, these things were kept mind: 
perfect bond; wanted able 
make panel perfectly straight 
would not have joint matter 
how long was, other words, 
didn’t want retrim the panel 
wanted make panels unlimited 
cost for labor and material. 

Our operation permits scarf, 
patch, sand, finish and 
panels with equipment set-up and de- 
signed expressly for this job. 

Globe Scarfer used cut the 
scarfs. all scarfing operations, the 
smoothness the joint and the way 
the joint has been cut all tend make 
better panel. From experience, was 
found that the diameter the scarf 
cutter-head and the speed which 
turns are vitally important produc- 
ing proper scarf joint. was also 
found that carbide tipped cutter-head 
with inch diameter, turning 
4000 RPM, produced the type cut 
radio-frequency scarf press 
was chosen for the pressing operation 
because its capacity for high produc- 
This press Model 400, 
field that the platens take some 

the load, thereby permitting 
platen cure the featheredge and 

radio-frequency cure the 


Presented the Fall Meeting the Pacific 
Section, FPRS, held Oct. 7-8, 1957, 
Portland, Ore. 
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center the glue lines. using Hi- 
Loss Dielectric material sandwich 
between the electrodes, fixed load 
heats the press platen. This called 
Heat Retention Electrode System. 

Primarily, the advantages over the 
steam platen type press lies the fact 
that transfer heat energy through 
wood hot plate methods any 
form conduction heat slower be- 
cause the wood itself excellent 
insulator and naturally resists the trans- 
mission heat through it. With di- 
electric heating, the energy works from 
the inside out. result, the heat 
reaches the inner portion the scarf 
joint considerably more rapidly and 
results shorter time cycle. This 
means that single-opening type press, 
which this long panel type construction 
almost necessitates could used and 
tion. 

Because accuracy important 
long panels, for construction purposes, 
the entire make-up tables are steel 
construction and are integral part 
the press itself. This allows the use 
fixed-roll type straightedge, and 
maintains extreme accuracy. Included 
this line traveling cut-off saw 
which sizes the panel. 

Through the use limit switches 
and timed relays, the panel must 
true and lined accurately against 
the straightedge before the press can 
operate. This means that virtually 
impossible produce crooked scarf 
panel, matter what its length may 
be. This operation differs from the 
more common type operation 
that both ends all panels are scarfed, 
thus creating continuous panel 
length. The panel sawed off de- 
sired length. 

Panels may cut into any length 
desired, the nearest 1/16 
inch. The advantages this are that 


Fig. 1.—Saw cut being made contin- 
vous panel comes from the press. 


Other photos the cover. 


the exact length panel desired can 
produced with minimum waste 
and extra handling. Also, sizing oper- 
ations are not burdened with set-up 
time loss, change lengths for special 
panels, nor are special lengths pressed. 
Normally, all panels produced for the 
scarfing department are sawed 
lengths either inches, thus 
decreasing the footage loss. The trim 
sawing operation attempts get 
long panel possible with min- 
imum loss footage. 

After experimenting with 
methods applying glue, was 
found that manual method glue 
application gave the best all around 
job, and was concluded that costs 
could reduced only slightly with ex- 
pensive glue applying equipment. The 
use radio-frequency scarfing did 
present some problems. However, these 
were overcome controlling several 
points production such the mois- 
ture content the plywood, the elec- 
trical conductivity the glue used, 
and the amount glue spread the 
joint. 

The scarfing department 
various types glue; however, for 
normal production, practically all mel- 
amine now used. Monsanto 304 
used for this job. Basically melamine 
used for its light glue line, its excel- 
lent gap-filling qualities, and its gen- 
eral all-around ease handling and 
its long pot life. However, being 
the Navy Qualified Products list and 
manufacturing plywood under the Bu- 
reau Ships Specifications, also 
use phenol resorcinol type glue. 
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Fig. 2.—In this bowstring truss, continuous plywood panel forms 
both the top chord the truss and the roof the building. The 
additional strength obvious. 


One the glues that gives excel- 
lent bond Borden Scarf 
angles, normal production, vary 
from inch panels with twelve-to- 
one scarf angle inch panels with 
eight-to-one scarf angle. The 
inch panels are pressed about 
onds; inch about one minute, and 
inch panels about one minute 
and seconds. However, these press 
times vary somewhat due weather 
conditions, amount and type glue, 
and the temperature the stock. 

Other equipment the scarfing de- 
partment includes Solem 8-drum 
double deck sander, special designed 
belt sander that will handle unlimited 
lengths panels, and patch setter 
hand set patches with heat and pres- 
sure. Special emphasis has been placed 
quality control because the im- 
portance the end product generally 
associated with this panel. The main 
use now boat hull construction, 
roof trusses, beams, special concrete 
forms, and other types application 
that rely upon the strength the 
scarf panel. 

One the most outstanding fea- 
tures using long panel construction 
and that which points the strength 
that can developed, revolution- 
ary bow-string plywood 
promises great construction economy. 
this use, continuous panel fir 
plywood acts both top chord 
the truss well the roof the 
bulding. This done placing the 
plywood panel curve provide 
tremendous additional strength. 
this design, puts the long plywood 
panel under compression and uses 
steel band lower chord under tension. 

This truss was tested the Douglas 
Their tests proved that this type 
truss possesses 
Destruction tests, carried out 60- 
foot span, showed that the truss car- 
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ried ultimate load 96.3 pounds 
per foot, total 46,200 
pounds, and this strength was devel- 
oped 13/16-inch-thick scrafed fir 
plywood panel. 


truss very probably could de- 
signed, with heavier scarfed fir panel 
and stronger steel chord, that would 
make excellent bridges for the logging 
industry for emergency uses. 


Another large use long panels has 
been the Marine field. The boat 
manufacturing industry was among the 
first recognize the possible strength 
per weight that could designed 
around the use long plywood plank- 
ing. The industry buying millions 
feet long panels yearly. 

experiment, and for display 
purposes, panel 163 feet length 
was manufactured. This means 
the limit that can manufactured, but 
was made that length could 
handled three 50-foot flat cars. This 
panel was sanded Solem Sander 
the regular production line with 
very little trouble. 


State highway engineers, well 
private construction men, have shown 
great deal interest the use 
light, long, plywood beams for re- 
usable spans for concrete bridge forms. 
These beams would serve supports 
for the concrete until was set. Then 
they could removed and stored for 
further re-use. This 
costly falsework construction. Beams, 
manufactured from these panels, could 
easily handled because their light 
weight. 

With the construction field already 
burdened with high and steadily in- 
creasing costs, and with transportation 
methods and means for handling these 
long panels greatly improved, there 
appears that the de- 
mand for and end use scarf panels 
will continue grow. 


Fig. 3.—This display panel, probably the longest, was cut 
163 feet that would fit three 50-foot flatcars. 


Discussion 


John Ritchie: your process sui 
able for unsanded panels such 
with medium-density 


Mr. Knokey: have manufa 
tured sheathing plywood and tried 
control the squeeze out that 
joints would not objectionable 
the job was satisfactory. have als: 
tried joining panels with medium-der 
sity overlays. When both faces 
overlaid, there problem created 
the squeeze out and the differences 
panel thicknesses. the plywood was 
only overlaid one side, could 
the job. 


Question: How you index your 
panels 

Mr. Knokey: have used marks 
staples. Copper staples the best job 
and our customers have not found the 
staples detrimental. 

process, you mentioned using both 


heating the glueline plus radiant 


heat from platen which was 
means the R.F. power. this 
expensive method heating the 
platen 

Mr. Knokey: Yes, but our 
cost less than $1.00 per hour, 
arcing. 

How the copp 
staples affect the operation the 

Mr. Knokey: They give little 
ble, because they are short. 


bow-string tru 
which your scarfed panels form 
the top chord the truss well 
the roof the structure, you 
tioned steel-band lower chord. 
you not loosing fire resistance 


t 
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luding this steel tension-member 
design 

Mr. This out field 

Dr. McKean: The point well 
hope some insurance under- 
riters are present. 

What methods are used 
test scarfed plywood 

Rollo England: the Bureau 
laboratory, two tests are currently 
sed, and both are required. The first 

static bending test with the feather 
under the load. The breaking 
compared with that for solid 
and the efficiency the joint 

calculated dividing the average 
load the scarf joints 


Pilot Planting Laminated 


HERBERT McKEAN and JOHN SMITH 


Director Research, and Technologist, Potlatch Forests, Inc., Lewiston, Idaho 


the average breaking load the un- 
jointed plywood. The second test em- 
ploys water-soaking treatment test 
the waterproofness the bond. 

Bob Ripley: The D.F.P.A. method 
testing for durability scarfed 
joints prepare plywood shear 
specimens which include 
joint and subject them the usual 
cycling and test procedure. 

Mr. Knokey: While both the 
D.F.P.A. and the Navy methods are 
useful, there does not seem good 
correlation between them. For quality 
control purposes, every two hours 
test scarf joint preparing speci- 
mens inches wide inches long 
(each specimen including 4-ineh 


The development profitable process for laminating 
into 4’s presented. The authors bring out how problems 
equipment design, adhesive formulation, operating techniques, costs, 


and marketing were solved. 


AFTER THE POTLATCH FOR- 
ESTS Research Department was 
tablished March 1954, company 
Could Research take these two prob- 
lems and provide single solution 

review other efforts this area 
quickly revealed that the laminating 
must done with exterior-type glue 
the assembled member was receive 
wide-spread acceptance. Preliminary 
cost evaluation also led setting 
price goal 12¢ per mixed pound for 
the glue used. There was 
interest product process that 
merely paid its way—the solution 
the basic problem must provide prof- 
itable operation. was apparent that 
glue cost not over $5.00 per 
Mb.f. laminated 4’s was re- 
create profitable process. 

Preliminary studies were made 
continuous press. 
unit was intended provide ade- 
side pressure for glue lines 

inches; nevertheless was used 

and Since the machine 

Presented the Fall Meeting the Pacific 
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provides for parellel glue-line cur- 
ing, satisfactory results were obtained 
with phenol-resorcinol glue and mela- 
mine-urea adhesive. Straight phenol, 
which approached the desired costs, 
curing technique because arcing, 
difficulty frequently confirmed other 
investigators. was concluded that 
curing continuous machine would 
provide highly satisfactory 4’s but 
the glue costs would too high. 
Straight phenol-formaldehyde glue was 
the only exterior type avialable 
low enough cost consider further. 

the search for means curing 
the phenol adhesive, the idea stor- 
ing heat the wood prior glue 
application was developed. Patent and 
literature search revealed that others 
had tried preheating the 
cure, but evidence was found 
anyone attempting the complete cure 
thermo-setting resins solely 
means preheat stored-heat tech- 
niques. Nevertheless, was consid- 
ered worth try. 

The next step was consulting with 
independent authorities. Dr. George 
Marra the Washington State Insti- 
tute Technology offered not only 
wisdom and experience but also prox- 


imity. The possibility was discussed 


length the joint) and break the 
joints twisting the specimen. The 
quality the bond judged the 
appearance the break. 

Armin Elmendorf: Have you scarfed 
single veneers such hardwood ve- 
neers 

Mr. Knokey: No, hardwood veneers 
are used for decorative purposes and 
scarfing would not appear satis- 
factory for this. 

Mr. Elmendorf: was referring 
the scarfing face veneers. the 
Baltic countries they have solved this 
problem. 

John Syme: Two plants 
are scarfing Douglas-fir veneers with 
Finnish machines. 


with Dr. Marra, who gave prompt 
and wholehearted endorsement. The 
problem was turned over him for 
development details. His work was 
reported nearly two years ago 
FPRS Inland Empire Section Meeting 
under the title Laminating 
Lumber without Use High Fre- 
Washington State Institute 
Technology Bulletin 231. (Also “De- 
velopment method for rapid 
laminating lumber without use 
high frequency Forest Prop- 
JOURNAL, Vol. VI, 97, March 
1956). 

Marra’s work disclosed that, when 
using hot plate heated 350° 
wood must preheated five minutes. 
showed that for optimum results 
only seconds could elapse between 
removal wood from heat source and 
application full pressure. Pressure 
200 psi for seconds was pre- 
ferred, although some adhesives 
reached adequate cure seconds. 


Pilot Plant Design 


Heating Method: was apparent 
that the nucleus was hand for 
highly mechanized, rapid method 
However, the five-minute 
preheat interval could require mas- 
sive heating unit ever 8000 b.f. per 
shift were processed. Conse- 
quently, with cooperation, the 
Research Department began the search 
for faster heating. The irregularities 
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most dictated the use radiant heat 
source. Many types were tried, and 
foot Chromalox units were finally 
selected. 


Glue Spreading: The seconds 
from heater press required quick 
method glue spreading. Again, 
variety ideas were considered; the 
final selection was spreader devel- 
oped some years earlier the PFI 
Engineering Department. Previously 
the device had been used for applying 
glue cover the edge inch 
boards; now was increased cover 
the face inch board. 

Other problems arose; prehaps chief 
among them was that the hot boards 
heated the glue the spreader that 
sometimes hardened the spreader 
head. solve it, water-cooling 
device was built into the spreader 
head and easily disassembled de- 
sign was provided. 


The Press: There were more opin- 
ions how press than any other 
part the pilot plant. Finally, the 
proponents for reel type convinced 
everyone the superior merits their 
ideas. The unit was constructed with 
six openings, each eight feet long. 
Each press section opening had its 
own hydraulic system for application 
pressure. The hydraulic pressure 
was built 2500 psi the appli- 
cation 175 psi air through pres- 
sure converter accumulator. Air was 
supplied from outside source, and 
piped through the axle the reel 
each accumulator within the reel. 


Mechanization: With agreement 
the principal units, details mech- 
anize the process were added. timer 
starts chain that shoves each pair 
boards out the heating section, un- 
derneath glue spreader, and depo- 
sits them table above the press 
reel. The boards activate limit switch, 
which sets sweep arms motion 
push the boards sideways onto pair 
plates. Here another limit switch 
rotates the plates 90° about their long 
axis but opposite directions that 
the hot, glue-spread faces are brought 
together. this point top pressure 
bar set motion. shoves the two 
pieces into press opening indexed 
below the plates. The top pressure bar 
straightens and holds 
until full press pressure has been ap- 
plied the faces. The upward motion 
the top pressure bar contacts another 
limit switch that sets the reel motion 
index the next press opening below 
the rotating plates. 

starts the sequence that preheating 
time can strictly controlled. With 
each new pair entering the press, 
released after rotating about 
240° from the point entering the 
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Fig. 1.—The laminating machine. Right hand part heating unit; left 
assembly and press unit. 


reel. that point, gravity ejects the 
from the press. general, then, 
there always one vacant press sec- 
tion, one being filled, and four with 

The mechanization has been devel- 
oped that all that required keep 
the unit operating one man laying 
boards the feed table leading 
the heaters. 


The Research Phase Pilot Plant 
Operation 


Perfecting the Unit: The original 
design included on-and-off timer 
for power the heaters the means 
temperature control. With constant 
voltage such unit 
With the fluctuations normally encoun- 
tered, however, was soon decided 
convert thermostat, which served 
much more satisfactorily. 

Another detail that improved oper- 
ation was the installation hold-down 
devices that flattened the bow out 
while they were passing un- 
der the glue spreaders. Then live rolls 
were added the table after the 
spreaders means keeping the 
head ends the pair boards flush 
with each other. Since little trim allow- 
ance provided the boards, one 
flush end required final trimming 
provide two square ends. 

major problem was design the 
press-loading device that would 
handle badly bowed boards. Today 
these plates are mounted bearings 
that can move away from each other, 
and guide has been placed near each 
end prevent boards from sliding up- 
wards the plates are turning. 

different glues were tried, one 
the most promising required longer 
heating than was originally planned. 
Consequently, another bank 


frared heaters was added. was 
possible accelerate cure 
the glue warm. circulating war 
water system was 
mixed glue storage and glue pot. 


IS 


Operating Techniques: All 
while mechanical improvements 
being made the unit, 
operating details were also 
checked. Study had indicated that 
inches was the optimum distance fro: 
heating rods surface being 
Similarly, heating element 
ture 1100° 1200° gave 
good results. 

The first efforts were made with 
phenolic plywood glue. Heating time 
was found two minutes for white 
fir, and two and one-half minutes for 
Douglas-fir and larch. Originally, the 
heating section was two feet wide 
that with this glue second 
intervals were required between 
only 720 pieces per shift were 
possible. 

Press time with this glue had 
slightly longer than heating time, 
that two and one fourth two and 
three-fourth minutes pressing 
needed. 

put out the first carload, 
phenol-resorcinol glue was used. 
adhesive permitted cutting 
onds. Several carloads 
learning something custor 
recations and also aid 
the machine itself. 

But was still necessary get 
near the 12¢ per pound glue. 
varieties phenol were tried. 
best far has been one compoun: 
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pointed out that plywood 
are compounded for slow cur- 
avoid precure the bottom 
ening hot press while the press 
closing. Therefore, they fashioned 
enol particularly designed for the 
machine. With slight resorcinol 
and proper mixing, this was 
ideal glue. produced excellent 
with one and one-half minutes 
preheating and one minute press- 
The mixed cost the glue 19¢ 
pound, that with spread 
pounds per sq. ft. glue line 
are approximately 500 square 
glue line per Mb.f. 4.) 

Addition second two-foot heat- 
unit which provided total 
foot heating area, now permits 
production rate four 4’s per 
minute, using that phenol mixture for 
glue. Allowing for glue mixing and 
clean time, two men easily produce 
8000 b.f. laminated 4’s per 
shift. 


Glue line testing: One the 
principal operating tests was splitting 
test. Laminated they were 
dropped out the press were cut into 
foot foot lengths. axe was 
driven into the glue line from ends 
sides; the amount wood failure was 
the measure glue line quality. Block 
shear and boil tests were also con- 
ducted. 


addition PFI tests, other agen- 
cies also checked the glue line. Wash- 
ington State College results were re- 
ported Dr. Marra. The Timber En- 
gineering Company Washington, 
made 12-day cyclic delamination 
tests. this procedure, delamination 
per cent acceptable; the 
average glue lines laminated 
4’s was 1.5 per cent delamination. 

The Western Pine Asociation Lab- 
oratory made 100 block shear tests, 
about half white fir and half 
Douglas-fir. Deleting specimens with 
high wood failure and low shear value, 


prescribed U.S.D.A. Technical 


Bulletin 1069, the following averages 
were obtained. 
Shear strength Wood failure 

White Fir psi 

Douglas-fir 1173 psi 82% 
certification tests have also 
demonstrated the good quality the 
glue 

Nearly everyone who sees laminated 
4’s for the first time will say 
something like, happens when 
are driven into the glue 
Fr-quently, 16d nails are driven 
eight foot pieces test. For 
re.dy reference, however, the labora- 
has one-foot section into which 
20d spikes have been driven 
glue line (Fig. 2). 
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Present Recommendations 
Surface lumber 28/32 inch 
inches. 
The preferred glue the special 


phenol mixed following propor- 
tions: 


Monsanto 59-71 phenol 100 parts 
Monsanto 2913 catalyst parts 
Resorcinol tech 10 parts 
Flake caustic soda parts 
Water parts 

144 parts 


This combination has pot life 
hours 85° Two tanks are use- 
ful; each sequence mixer and 
storage tank, then glue pot. mixing 
day’s run one tank one day and 
mixing the second tank the next 
day, smooth operation possible. This 
procedure also eliminates 
spent transferring glue from mixer 
glue pot. 


With suitable glue and heaters, heat- 
ing time one and one-half minutes 
adequate. This procedure develops 
surface temperature the board 
400° 425° Work Marra, 
PFI, and also MacLean? demonstrate 
that such temperatures for short dura- 
tion not weaken wood. 


The laminating machine gives total 
assembly time—from heater into press 
—of ten seconds. The pressing can 
completed one minute; glue line 
temperature will 270° boards 
enter the press and will stay above 
200° during the pressing period. 


Sales and Results 


While the laminating machine was 
operated pilot plant, 416 
Mb.f. fir and larch, 340 Mb.f. 
white Two complaints resulted 
from these sales because slight separa- 
tion developed few glue lines; 
total claims $52.73 have been paid. 


The glue lines that opened slightly 
were traced several causes. First, 
difficult obtain peak quality when 
gluing knot, although wood 
pulled from good joints when 
split knots. Other problems arose 
from stiff fluid hydraulic lines, one 
press unit the reel developing low 
pressure, and slightly off-center ram 
press head. Material produced 
after correcting details the press has 
been good. 


Despite difficulties, 
tion was generally favorable. One con- 
tractor said could afford pay 
per more for the laminated 
because they were uniformly 
straight. retailer near Chicago 
wanted two cars per week; lumber 
dealer Colorado inquired about 
cars per year. 


ing and hot pressing on strength properties of 
wood, Proc. AW PA, pp. 227-249. 


Fig. 2.—Section laminated with 
20d spikes driven into glue line. Left piece 
shows nail heads; right piece shows points 
with glue line still intact. 


Experiments with Southern Pine 


Through the efforts the Southern 
Pine Association, The Crossett Co. and 
the Smith Lumber Co. com- 
bined efforts ship car eight-foot 
southern pine Lewiston for 
experimental laminating. The material 
was selected from the and 
clude straight pieces, badly crooked 
and bowed pieces, and selected pitchy 
stock. Pieces were also included pro- 
vide extreme range density and also 
cross grain. 


The effort was certainly not success- 
ful with all the types material. Per- 
haps the most spectacular difficulty was 
the flaming the pitch. When the 
first fire occurred, all the wood was 
hastily pulled out the heater and 
the flames were extinguished. soon 
became apparent, however, that there 
was good built-in fire extinguisher 
—-simply let the boards under the 
glue spreader, where the fire was 
promptly put out the wet glue. 

Other problems weren’t easy 
solve. The pine bowed under the heat- 
ing elements that many pieces did 
not feed into the press. The pitch 
rosin brought the surface 
the heating reduced the water resist- 
ance the glue line. Lower tempera- 
ture, longer heating intervals were 
tried reduce bowing pitch 
bleeding. Also, glue catalyst 
creased device reduce heating. 
Nevertheless, some pieces did not glue 
well. 


This series tests emphasized what 
had been observed with our own spe- 
cies, that, despite prior thoughts the 
contrary, the clear wood between de- 
fects better the higher grades than 
lower grades. Many months earlier 
the practice conducting critical tests 
with Selected boards was established. 
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Likewise with the southern pine, the 
whereas the gave questionable 
material. 

vealed TECO dry block shear tests 
cut from clear sections laminated 
southern pine. TECO’s results are tab- 
ulated below: 

Shear strength Wood failure 

From #2 1x4’s 1476 psi 76% 

From 920 psi 88% 

series PFI tests resulted 1549 
psi and per cent wood failure for 
#2; 1142 psi and per cent wood 
failure +3. 


Operating Costs 


Rather than presenting costs dol- 
lars and cents, will better give 
the bases the costs that each mill 
can determine its own probable costs 
this type operation. 

Rejects ran about per cent, 
lumber fed the unit would have 
cost slightly above list. 

Two men will turn out about 8000 
b.f. per shift eight-foot 
16,000 b.f. 16-foot boards. These 
same two men can mix glue, clean 
equipment, handle lumber, and 

eep material flowing through the 
unit. 

One extra surfacing operation re- 
quired; first, the 4’s are surfaced 
28/32 inch inches, then the 
laminated surfaced four sides 
standard dimensions. 

Glue costs will $4.25 $5.00 

Grade yields are shown below: 

and Btr. Douglas-fir 

and Btr. white fir 

#4 white fir 

The larger proportion 
the Douglas-fir had rela- 
tion species. happened that the 
Douglas-fir orders were all for full 
foot, while white fir orders were 
mostly cut-to-length studs. The end 
flushing device the laminating ma- 
chine needs perfecting reduce that 
high per cent trim. obvious, 
however, that there are advantages 
selling laminated studs specified 
lengths, for example foot, 
inches. 

Laminating machine costs will vary, 
but $30,000 should buy 8-foot ma- 
chine and $40,000 $50,000 should 
set 16-foot laminator ready 
operate. 


Scarf Jointing with Preheat 
Technique 


The present position that there 
keep machine busy, but the Produc- 
tion Department will have run the 
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Fig. 3.—Outdoor exposure rack laminated 


eight-foot machine while before 
spending the $40,000 more 
16-foot unit. The organization has 
finger-jointing apparatus, 
the remaining answer. has been 
established that the scarf joint can 
readily cut the double end tenonor. 
Preheating gives good joint 
seconds press time. appears that this 
end gluing will cost 
Mb.f. material scarfed. 


The approach taken cut all the 
eight-foot stock out the 
with only shorter pieces going 
the scarfing unit. Probably only 1,000 
board feet 5,000 will require scarf- 
ing. Consequently, the scarfing costs 
are spread over the entire 5,000 board 
feet processed, the expense reduced 
$3.20 


The proposed slope will inch 
inches. This slope does not 
give maximum possible strength. How- 
ever, since the grades admit 


2x4 2x4 2x4 Trim 
11% 0.5% 8.5% 
35% 
10% 
51% 


characteristics that reduce strength be- 
low that clear wood, there seems 
advantage having the end 
joint equal clear wood. practical 
joint certainly need not more than 
per cent above the strength the 
largest knot. 

No. laminated 4’s permit 
inch knot. However, tests have 
been made compare the scarf joints 
with both inch and inch 
knots. One series tests was white 
fir nominal 4’s tested bending 
over 24-inch span. Center loading 
was used with scarf knot underneath 
the loading block. Results were: 


General 


Grading rules and certification 
procedure have been developed the 
Western Pine Association. Laminated 
and passing certification tests have 
been used houses financed 
ernment well private funds. 

Two patent applications have 
filed, one the machine and one 
the preheat process. Claims 
ready been allowed the machi: 
and similar treatment expected 
the process. appears that patents 
issue both categories. 


Discussion 


Question: you encounter 
ing during the heating cycle 
Dougla-fir and white fir? 

Dr. McKean: Not when laminati 
4’s, but there some 
the tips the scarfs when 
are scarf jointed. 


Armin Elmendorf: assume that 
satisfactory for gluing, but would 
quite usual have one piece 
per cent moisture content 
another with say, per cent. 
you get bowing the due 
the 


Dr. McKean: With some 
but have had little trouble 
Douglas-fir white fir and have 
marketed close half million 
feet these species. 


Mr. Elmendorf: Have you shipped 
Corpus Christie, Texas, where the 
humidity very high? 

Dr. McKean: No, have shipped 
the Chicago area. southern pine 
this could problem. 


Mr. Elmendorf: you take special 
care get uniform moisture content 
between the two boards which are 


Dr. McKean: No. make sure 
that the moisture content under 
per cent but other precautions. 
could easily laminating per 
per cent. 

Question: You quoted TECO 
with southern pine, and some 
own tests with other species, 
indicated that the clear wood betv 
the knots boards stror 
than the corresponding material 


Maximum load supported pieces with inch knots—414 pounds. 
Maximum load supported by pieces with scarf—562 pounds. 
Maximum load supported pieces with 2-14 inch knots—228 pounds. 


Laminated pieces were also tested 
over 24-inch span with knot scarf 
bottom laminations. The results: 


Maximum load, inch knot pieces—1922 pounds. 
Maximum load, scarfed pieces—2272 pounds. 
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ister rate growth this material 

McKean: our work tried 
have specimens reasonably matched 
factors other than the one under 
udy, but there probably were some 
position within the tree. 


Dr. McKean: No. use the stock 
and reject only obviously wet 
pieces. That could problem 
some regions. 

Question: What percentage 
4’s are rejected 

Dr. McKean: the present oper- 
ation, without scarf jointing facilities, 
about per cent and most these 


are rejected because they are grade 
lower because they are wet. 

Question: Have you established 
special set grading rules for lami- 
nated 

Dr. McKean: would like com- 
mend Carl Rasmussen and the Western 
Pine Association for establishing spe- 
cial grades for laminated 


Economics, and Related Properties End 


and Edge Joints Commonly 


GEORGE McSWAIN 


Assistant Director Research, Timber Engineering Co., Washington, 


Scarf joints are the strongest the end joints, but more wood 
wasted their production. Finger joints are more economical 
produce, but have less strength. Straight butt joints are not satis- 
factory. Cost figures for end joining depend method account- 
ing for materials glued. edge joining, width strips must 


limited avoid warpage. 


NCREASING INTEREST end and 

edge gluing the lumber and 
wood products field has been stimu- 
lated need for providing methods 
for product development increase 
the industry market position and 
method increasing utilization, which 
further protects product markets. Some 
the factors that govern the useful- 
ness these products are strength 
joint, appearance, dimensional stability, 
acceptability, and economy. 


End Joints 


general, there are three types 
glued end joints: butt joints, finger 
joints, and scarf joints. Variations and 
combinations these types have been 
developed, such hook scarf, double 
scarf, pyramid joints, and forth. 
Each the three types mentioned will 
discussed separately. 


Butt Joints: The simplest any 
the end-joint types produce and 
the most efficient from the standpoint 
material economics the butt joint. 
This because only requires equip- 
ment necessary produce squared 
which, turn, necessitates very 
waste wood preparing the 
Very little can said about the 
the butt joint except that 
‘ning ends should square and 
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From the standpoint 
butt joints are the least efficient the 
three types. has been found fairly 
extensive laboratory work that, even 
with very careful and specialized glu- 
ing procedures, only approximately 
per cent efficiency joint tensile 
strength can developed. Generally, 
cult obtain. 

Glued butt joints are characterized 
not only low strength, but are also 
extremely variable strength. Due 
their extreme weakness and variability, 
butt joint and, fabrication many 
structural members, but joints, where 
used, are not glued. They, therefore 
possess the serious disadvantage 
being unable transmit tensile stress, 
and transmit compressive stress only 
following sufficient deformation un- 
der specially prepared conditions where 
bearing plates are used. Stress concen- 
trations are built butt joints since 
all stresses must pass around them 
through adjacent laminations and, 
curved members, their possible effect 
interlamination contact within close 
proximity undesirable. 

summation, developments 
have been made butt joint gluing 
that allow fabrication joints 
cient strength and permanence 
considered satisfactory for general serv- 
ice conditions. present, not 
known that any development work 


being undertaken equipment man- 
ufacturers produce machines for the 
production butt joints. Further, 
the best acquired knowledge, 
large adhesive manufacturers are in- 
volved work new glues for use 
this process. Interest butt-joint 
gluing has diminished recent years 
due higher degrees success en- 
countered with other types end- 
gluing methods and designs. 


Finger Joints: Recently, the end 
joining wood means finger 
joints has shown indications becom- 
ing highly satisfactory and econom- 
ical process. Lumber and wood prod- 
ucts manufacturers have shown con- 
siderable interest this type end 
gluing due the possibility devel- 
oping greater utilization and economy 
wood. This type longitudinal 
jointing desirable from several as- 
pects: desirable strength properties 
the scarf joint, lowered loss wood 
preparation, and low-cost produc- 
tion characteristics. 

Initial studies determine effective- 
ness various types finger joints 
were performed the Forest 
Products Laboratory 1946.2 One 
the facts which this study indicated was 
that end joints have much less effect 
strength compression parallel the 
grain than strength tension par- 
ellel the grain. Also, this study indi- 
cated that finger joints have low 
medium efficiency tension parallel 
the grain per cent) and high 
efficiency compression parallel the 
grain per cent), which im- 
plies that finger-jointed member 
Joints Various Types Douglas Fir and 


White Oak Compared for Strength. Forest 
Products Lab. Report No. R1622. 
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Fig. 1.—Various designs solid-type finger joint cutters, with ex- 
ample joint cut each. This type cutter generally used where 


high-speed production not factor. 


tested bending would moderately 
strong fall between the values 
strength obtained straight tension 
and compression tests. This because 
the fibers near the top portion 
member subjected bending are 
stressed nearly pure compression 
and those near the bottom nearly 
pure tension. 

Several years ago, improved fin- 
ger-joint design was developed Ala- 
bama Polytechnic Institute that showed 
average efficiency bending tests 
70-80 per cent the strength 
clear wood controls.* Results these 
tests indicate that there are several fac- 
tors that influence the strength 
finger joint which should con- 
sidered the design. These factors 
are: slope (angle taper fin- 
gers); finger pitch; and nature 
the finger tips. These portions 
joint are identified Fig. 

has been found that slope fin- 
should not extremely steep nor 
extremely flat. slopes steeper than 
are used, the strength decreases 
rapidly. the other hand, slopes 
14) for any given thickness stock 
and constant pitch, the fingers be- 
come thinner and the tips greater 
number. Both factors affect the 
strength. This further results more 
fragile knives, which are conducive 
knife breakage and greater maiate- 
where near the ultimate, all factors 
considered. 

Pitch determined slope, num- 
ber fingers involved, and nature 
the finger tips. any given slope, 
the tooth pitch reduced proportion- 
ately, the length tenon decreases 
proportionately and, pitch con- 
tinually reduced, the joint more and 
more resembles the but joint. For ulti- 
mate strength, reported that the 
Richards, B., and Cool. End Joints 


for Southern Pine. Agric. Exp. Station, Alabama 
Polytechnic Inst., Leaflet No. 39. 
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pitch should approximately the 
length the fingers. 

Finger tips should kept thin 
practicality allows. However, here 
again, knife breakage and maintenance 
increase with increase the thinness 
fingers. Rounding thicker tips 
recommended they are necessary. 
Bluntness tip also tends affect 
strength joints with lower slopes 
(that is, 14, 16) less than 
6). Further, maximum strength devel- 
ops more readily the tip extends 
rather low angle scarf the surface 
the piece. The tip the scarf the 
bottom and top surfaces should, there- 
fore, sufficiently thin allow re- 
moval the truncated portion the 
finger during dressing. all cases, 
should remembered that the best 
cutting methods should employed 
order get true surfaces accurate 
design, and that good gluing practices 
should adhered to. 

has been indicated that the end 
joining wood finger jointing 
changes the strength properties some 
degree, and likewise the appearance 
changed somewhat. The glue joint 
generally visible both the edge and 
face the piece, and the fingers them- 
selves are visible the edge. Since the 
joint appears single straight line 
the face the piece, tends 
break the grain continuity and thus 
more noticeable woods with pro- 
nounced grain pattern. Therefore, 
general practice limit finger joints 
products that will 
painted service. 

Although wood shrinks and swells 
very little parallel the grain 
length, generally accepted, based 
field tests, that end-jointed material 
more stable than solid material since 
the continuity the grain broken 
the joint. 

Some the typical uses which 
finger joints have been accepted are in- 
terior trim and molding, window cas- 


Fig. 2.—Factors affecting joint strength: slope; 
pitch; finger tip. 


ings, window jambs and frames, do: 
jambs and frames, stair rails, 
drawer stock, wall paneling, hard 
softwood flooring, laminated 
shelving material, and foth. 

some cases, there has been coi 
sumer prejudice against 
material, mostly due the feeling 
worthless scrap material. comb. 
this feeling, has been necessary 
some instances for organizations initia 
ing end gluing reduce prices 
material from per cent. 
feeling usually overcome within 
time, however, and prices 
end-glued material can 
that are equal solid stock most 
instances. the customer 
educated, this feeling will tend dis- 
appear. 

Certain millwork associations have 
further accepted the use 
jointed material the adoption the 
Commercial Standards, such 
others, which allow finger 
joints assemblies. 


a 


Scarf Joints: scarf joint de- 
fined end joint formed join- 
ing with glue the ends two pieces 
that have been tapered form slop- 
ing plane surfaces, usually feather 
edge, and with the same slope the 
plane with respect the lengths 
both pieces. previously 
some cases step hook may 
machined into the scarf allow 
plification and more accurate 
ment the two ends, which 
the plane discontinuous and 
scarf. 

The scarf joint the most 
method end-joining wood memb: 
from the standpoint strength 
acteristics. Joints this type, 
proper slope, design, and gluing 
niques, may develop much 


Dept. Commerce. 1953. CS190- 
Standard Stock Double-Hung Wood 
Units. January 13. 
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efficiency tensile strength 
clear wood, and tensile 
sts are the most critical 
ength tests for end-glued material. 

extensive laboratory tests con- 
cted ‘plain scarf joints with 
own that average decrease 
pected compared clear wood. 
increases abruptly approxi- 
tely 10, 25, and per cent, respec- 
above which the effect slope 
strength increase con- 
decreased. This indicated 
the fact that the rate increase 
strength very rapid with decreased 
the increase efficiency with decreased 
slope greatly reduced. un- 
less maximum strength required, 
exterior severe exposure antic- 
ipated, very low slopes are not used 
due increased wood waste involved. 
imum except special cases. 

further interesting note that, 
the study referred above, was 
concluded that might impossible 
obtain 100 per cent efficiency 
joints any reasonable slope, 
since practically none the failures 
joint, but the wood. 

The hooked serrated scarf offers 
some advantages ease positioning 
parts the joint, although some 
strength lost because the hook 
serration. 

The major factor the design 
scarf joints, therefore, the slope 
the scarf. Steep slopes have advan- 
tage that they result less wood 
waste, but they also are weaker and 
may contribute little nothing 
the strength laminated member. 
further desirable have the slope 
scarf with rather than against 
the grain the wood. There fur- 
ther advantage producing 
slope scarf that less steep than 
the grain the wood involved. 

Accurate and uniform machining 
necessary for the preparation gluing 
surfaces and, since end grain in- 
volved, fibers should cleanly cut 
not crushed torn. Surfaces pre- 
scarfing machines, and forth 
with cutterheads and sharp 
ves usually better job than 

general, the same factors that 
lied finger joints are applicable 
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scarf joints, although they involve 
specialized operation and are adaptable 
more limited number products. 
Scarf joints have been used 
greater degree the fabrication 
large laminated structural members, 
frequently such length that end 
joining aboslute necessity. There- 
fore, due their high strength 
cency, they have been accepted. One 
example this the fabrication 
keel and frame members for wood 
minesweepers, where the scarf joint 
has been accepted the Bureau 
Ships. 


Economics End Gluing 


Because the very low and erratic 
behavior butt joints, there are few 
applications where they are used 
present, the economics this type 
joint will omitted favor the 
more recent and rapidly increasing 
field finger jointing. general, the 
economics finger jointing could 
applied butt jointing also. 


The total production costs involved 
end-gluing operation are depen- 
dent material costs (costs lum- 
ber waste plus glue), direct labor costs 
plus overhead factors (supervision, 
supplies, maintenance, taxes, insurance, 
and forth), utility costs, and depre- 
ciation. 


Material Costs: The value placed 
raw material, that is, lumber for 
finger-jointing operation, 
widely depending the manner 
bookkeeping utilized. the primary 
operation demands minimum length 
per cent, and everything less than this 
considered waste, then lengths under 
inches entering the end-gluing oper- 
ation have value nothing. There- 
fore, the material lost cutting finger 
joints not charged that operation. 


the other hand, however, the 
inclusion finger-jointing operation 
considered increase the utilization 
all lumber processed from per 
cent per cent, the shorts used 
the finger-jointing operation are con- 
sidered yield, and material lost 
cutting the fingers has charged 
the operation. This loss varies with 
average length material and Jength 
finger cut. 

Except special cases, ripping, sur- 
facing and cross cutting remove de- 
fects preparation end gluing 
usually charged the edge-gluing 
operation the primary operation, 
since these are usually requisite 
product manufacture. 


The second raw material cost con- 
sider the adhesive used, and cost 
this varies with average length 
material, length and number 


Fig. 3.—Closeup cutters and 
end joint. 


fingers, type spread (double 
single) and adhesive type. 
mate the cost per joint spread 
can obtained use sim- 
ple formula involving the number 
fingers, length fingers, width 
stock, and glue spread and cost. The 
mines total glue cost. 


Utility Costs: Electric power 
generally the major utility cost fin- 
ger jointing. The horsepower ratings 
motors involved and the operation 
time per day plus conversion factor 
1.34 kilowatts per horsepower can 
used determine kilowatt hour re- 
quirements. This, multiplied the 
hourly kwh charge, gives the daily 
power cost. Indications are that, for 
average plant, power costs represent 
only very small portion total costs 
per Mbfm. 

volved, this means further power con- 
sumption. difficult determine 
this accurately, but indications are that 
costs, including power and 
maintenance for large press, are about 
cents per hour, which again 
would small percentage total 
cost. 


Labor and Overhead Costs: 
estimate direct labor cost (not in- 
cluding material preparation) can 
obtained from theoretical machine ca- 
pacities from actual plant observa- 
tions. Actual plant observations indi- 
cate about 60-70 lineal feet produc- 
tion per minute about average. Labor 
costs are, further, directly affected 
thickness and width the material 
since wider and thicker stock increase 
the board footage for the same number 
linear feet and reduce man hours 
per Mfbm. 

Naturally, the average going labor 
wage the area also has direct bear- 
ing labor costs well. The hourly 
wage the West generally higher 
than the East for both laborers and 

The overhead factor generally ex- 
pressed percentage direct labor 
cost. includes supervision, payroll 
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overhead, taxes, mainte- 
nance, supplies, and forth. over- 
head 100 per cent direct labor 
commonly recommended. 


Depreciation: all business in- 
stallations, depreciation computed 
buildings and equipment. Since end 
gluing usually integrated part 
larger operation, however, often 
times the buildings and part the 
processing equipment assumed 
exist. Depreciation often computed 
over period years more. 

Costs for the operation finger- 
joint operation are therefore influenced 
many factors. Combinations these 
factors may result low-cost produc- 
tion relatively high-cost produc- 
tion. Conditions favoring low-cost pro- 
duction are low-value low-cost raw 
materials, maximum production with 
low-cost equipment, raw materials 
relatively large dimensions, low-cost 
adhesives, and low labor rates. All 
these factors must considered for 
any specific operation. 

end joining scarf jointing, 
manufacturing costs vary over wide 
range depending raw materials, 
type equipment and process, design 
scarf, and type adhesive. Scarf 
jointing not generally economical for 
salvage normal mill shorts. 

Perhaps the largest single cost 
scarf jointing the value the mate- 
rial lost cutting the scarfs for glu- 
ing. obtain maximum strength, 
means length approximately 
foot lost gluing 1-inch lumber. 
pieces are glued scarfing with 
almost per cent, which raises the 
waste lumber cost considerably. The 
use longer lengths decreases cost, 
but narrower widths increase them. 

Scarf gluing has proved necessary 
and economical end jointing lumber 
used large laminated members. This 
condition related, among other 
things, the fact that the value 
materials entering these products 
high, and the prices attained for such 
finished products are 
high. 


Edge Gluing 


Because there has always been need 
for and market for boards wider than 
are attainable with standard width 
ber, edge gluing has developed much 
more rapidly than end gluing, which 
developed waste utilization meth- 
od. Therefore, edge gluing lumber 
much further advanced art than 
end gluing. 


Design and Strength Criteria: 
Edge joint design usually concerned 
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Plain scarf 


Hook scarf 


Serrated scarf 


Fig. types scarf joints. 


with characteristics the edge 
glued, width pieces comprising the 
panel, and grain pattern arrangement. 
Joints may planed machined with 
tongue and groove dovetail. The use 
tongue and groove dovetail pro- 
files edge-glued panels employed 
most cases assist alignment 
pieces clamping and prevent slip- 
page. This type profile does not 
provide more wood surface for gluing 
rule, due difficulty accurate 
machining. Plain joints are the most 
efficient and economical type joint, 
since the use profile the edges 
results waste, depending the 
width piece and profile, 
per cent. 

generally considered good prac- 
tice keep width strips glued 
down certain specified limits 
avoid warpage. high-density species, 
inches considered maximum, 
while medium low-density 
species, and inches are allowed. 

The method strip arrangement 
also affects the stability the product. 
This involves the turning pieces 
ripped from single piece reverse 
grain direction and the balancing 
cross-grained strips. This tends bal- 
ance stresses. The skill and experience 
the operator plays large part 
controlling balanced construction. 

Since full strength wood develops 
the edge gluing practically all na- 
tive commercial species, 
strength glue joint equivalent 
strength the wood used basis 
for edge-joint quality. 


Products, Dimensional Stability, 
and Acceptability: Although furni- 
ture panels and furniture corestock are 
the major products edge 
gluing, variety products are pro- 
duced through this method, such 
shelving stock, sheathing, subflooring, 
and standard lumber panels. 

Acceptability normally based 
related the type adhesive used, 
since full wood strength bond 
usually developed. reported that 


F.H.A. accepts glued-up members 
ularly the same basis 
lumber the same items, 
waterproof adhesives are used 
tain cases. 

glued material more dimensional 
stable than solid material 
able size and species, since grain 
tern broken and altered 
glue line. 


Economics Edge Gluing 


computing costs for 
ing operation, all items for end 
ing are considered plus one additiona 
stock preparation, rough mill 
ations. 


Material Costs: The value 
raw material, condition the raw 
material, average width stock, man- 
ufacturing process, and nature the 
final product, well method 
measurement, all have effect 
edge gluing material costs. 

plant where mill shorts and cut- 
offs, valued $40/Mfbm, are used for 
end and edge gluing into product, 
and where the product sold based 
norminal dimensions, the waste factor 
might per cent due 
elimination, ripping, edging, and 
forth. Therefore, this 
lumber value approximately $25 
due material Jost manufacture 

utilize low-grade hardwoods, 
waste factor often high due 
cutting and ripping and the 
often may sold actual 
The waste might run per 
with resultant increase value 
the lumber the finished product 
much $100 more. 

This indicates the importance 
value lumber lost preparation 
stock for edge gluing. Waste 
erally the major factor cost 
edge-gluing operation. 

Adhesive costs are also mater 
costs, and are affected type ad! 


AUGUST, 


| 

47 

ar 


glue spread, and perhaps most 
verage width stock glued. 


Utility Costs: Power requirements 
edge gluing, end gluing, rep- 
sent only small portion the total 
per Mfbm, with costs esti- 


ated $0.30 $0.40 per hour. Steam, 


cl 


gluing, although each has fur- 
advantages and disadvantages. 


tule less costly than high-fre- 


Labor and Overhead Costs: con- 


variation exists production 


per man hour, depending type 
equipment used, which inadver- 
itly influences direct labor costs. 


neral, estimated approximately 


man hours should allowed per 


4000 fbm production. 


Depreciation: computing over- 


costs for edge gluing, desirable 


include building depreciation and 


depreciation stock preparation 
equipment, since the physical plant 
not assumed exist. 


Buildings are commonly amortized 


over 20-year period and equipment 
over 10-year period, and are related 
costs per Mbfm. 


Costs for edge gluing, therefore, are 


influenced number factors, and 
specific costs should computed for 
individual operations. The value 


edge gluing narrow boards into wider 
ones, however, reflected general 
price increase for wider widths. 


Discussion 


Question: What methods are used 
test end-glued 


Mr. McSwain: Static bending tests, 
the appearance the joint after break- 
ing with blow, soak tests, and the 
12-day cyclic delamination test. 


Mr. England (U. Navy Lab, Bre- 
merton): For scarf joints for naval 
use, both the 12-day cyclic delamina- 
tion test and bending (or tension) 
test are 


Question: glued edge-and-end 
joints equally good cured electroni- 
cally older methods such 
steam-heated 


Mr. McSwain: They are probably 
equally satisfactory 
done. 

Mr. Knauss (U. Forest Service) 
When scarf joints were being devel- 
oped, was demonstrated that joints 
proved durable when subjected tests 
such the 12-day cyclic exposure test. 
How will scarf joints with 


Mr. McSwain: know tests 
that have been made answer this 
question. The tendency seems 
use slopes the order 10, 
rather than the steeper slopes, de- 
velop the maximum strength. 

perparing long lengths 
for edge gluing, which does the better 
job, rip saw planer? 


Mr. McSwain: planer. 


What the maximum 
per cent moisture content which 
lumber can edge end glued 


Mr. McSwain: stay- 
ing within per cent. good 
practice glue wood that near the 
average moisture content will attain 
service. have glued wood 
per cent moisture content, and the 
joints seemed satisfactory, but 
not recommend it. 


Mr. Elmendorf: What per cent 
the total cost made items other 
than the cost the 


Mr. McSwain: The answer your 
question depends considerable ex- 
tent upon the method book-keeping 
used and the length wood used. 
good range would per 
cent, with average per cent, 
and with tendency higher for 
softwoods than for hardwoods. 


Properties and Uses 


JEAN KOHN 


Vice President, Balsa Ecuador Lumber Corp., New York, 


Balsa, the lightest commercial wood, has wide density range, 
which also gives wide range uses. Low-density balsa combines 
strength with low K-factor for structural insulation, while high-density 
balsa more suitable for use core material doors, boats, 


and forth. 


KNOWN almost every- 


body, and yet seems that, when 


comes specific questions, relatively 
few persons outside the lumber indus- 


try are aware the basic properties 
remarkable species. 


Balsa (Ochroma lagopus), the light- 
commercial wood, fast-growing 
that attains cutting maturity with- 


six seven years. that age, 


yield two 16-foot logs with di- 


ntral America and the northern 
South America, but found 
greatest quantity the coastal re- 


Presented at the Fall Meeting of the North- 
Section, FPRS, held Oct. 31-—Nov. 
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gion Ecuador, which yields virtually 
all the balsa produced for commer- 
cial use. 

The fact that extremely soft- 
textured wood, even though 
hardwood botanically, necessitates 
prompt handling from the time the 
logs are felled the day sawn lumber 
enters the dry kilns. Constant care 
applied during stage 
spraying logs regularly with insecticide 
solutions benzene hexachloride and 
oil, keeping sawn lumber carefully 
stacked kiln trucks, and kiln drying 
with schedules adjusted sawmill 
production that lumber goes into dry 
kilns three days, the most, after 


sawn. certain flexibility required 
working these schedules, but one 
factor always 
kiln-dried with the 
amount defects possible. 


Proper kiln drying kills all fungal 
spores and hyphae present the wood. 
Once kiln dried, balsa will not 
subject deterioration decay 
used properly. Balsa Ecuador has not 
found one single case fungus attack 
deterioration any sandwich struc- 
ture which used kiln dried balsa core. 
This has been true both metal-faced 
period years. The sandwich 
structure mentioned here because 
used airplanes and boats where 
conditions favorable the develop- 
ment decay are found. 

Kiln drying should done soon 
possible after the tree felled. 
for this basic reason that production 
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Fig. 1.—The Regulus long-range guided missile developed 
Chance Vought uses balsa for lightness and strength primary struc- 
tural panels. Photo courtesy Chance Vought Aircraft, Inc. 


facilities are centered the coastal 
area Ecuador. has become prac- 
tice many manufacturers using balsa 
kiln drying with each shipment. This 
certificate assures that the lumber had 
been dried properly the point 
origin trained kiln operators using 
instrument-controlled modern equip- 
ment. 


Balsa, unlike any other commercial 
timber species, has relatively wide 
density range pounds per 
cubic foot. This range pounds 
compared with the range our do- 
mestic species increases proportion- 
ately the varied utilizations available. 
There are three basic ranges density 
—light, medium, and firm—which are 
closely related the physical proper- 
tics and utilizations balsa. Mention 
known uses illustrate this statement. 

Seven outstanding technical proper- 
ties combined this 
which make quite unique the lum- 
ber field, are given follows: 


Lightness—Balsa averages less than 
pounds per cubic foot. This 
per cent the weight most 
light North American species. 


Structural natural 
cell structure gives combination 
high rigidity, and compressive 
and tensile strength far superior 
any composite, matted, syn- 
thetic material. 


Insulating properties—Balsa has 
average K-factor 0.30. ad- 
dition, its inherent structural fea- 
tures offer self-supporting ther- 
mal insulation, eliminating the 
necessity possible thermal 
bridges. 

Buoyancy—Balsa combines light 
weight and strength self sup- 
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porting structures capable 
carrying over fifty pounds dead 
weight per cubic foot. 


diffuse porous wood with incon- 
spicuous growth increments. Its 
stability comes from the lightness 
the wood and even growth 
characteristics. 


Durability—Balsa, through proper 
kiln drying and utilization, will 
give years service. 

orkability—Balsa processed 
with standard woodworking tech- 
niques and equipment. addi- 
tion, easily and quickly 
bonded, chemically compat- 
ible with all resins, and its offers 
continuous bonding surface that 
can shaped easily because 
its homogeneous texture. 


addition the seven outstanding 
technical properties, one factor assumes 


Fig. 2.—Structural insulation, light weight, strength, and 
bility with synthetic resins make balsa ideal core material for 
refrigerated container. Photo courtesy The Heil Co. 


the forefront importance—the 
that proper utilization balsa lui 
ber, cut-to-size dimension 
glued panels cost. 


Generally not one the abo 
mentioned properties alone, but 
bination two more which mak 
tions. Consider, for example, the 
mal insulating property balsa. 
K-factor the lower density 
specified insulating work 
favorably with that most other in- 
sulating materials. But thermal 
tion alone not what balsa actually 
should used for. Structural insula- 
tion would better description 
what might called property 
self. opens wide range applica- 
tions where strength and insulation are 
both wanted. This permits the use 
new designs, which eliminate thermal 
bridges that are the plague most 
insulated panels. Thermal bridge 


Table 1.—EFFECT HIGH TEMPERATURE BALSA 


Degree of 
Time exposure Carboni- 
heat 200°C 392°F zation! 
0 0 
4h30m 2.7 
7Th30m 3.6 
14h 
19h 10.6 
22h30m 
27h30m 26.1 
31h30m 
54h 


Diminution 
of resistance 
to shock, Hardness 
per cent MONNIN Remarks 
1.15 
0.73 
37 0.86 Brown color 
56 0.68 growing 
62 0.59 darker 
0.35 
81 0.38 Chocolate 
79 color 
Checks 
97 large number 


carbonization defined here loss weight the sample per 


cent of its ovendry weight before testing. 


The following test was made in a small oven: 


Temperature test 


455°F to 464°F _ 


500°F to 508°F 


518°F 527°F 


to heat carbonization 
30 min 20.4 
th 5min 28.7 
min 30.4 
30 min 27.7 
1 38.6 
2h 39.8 
the end COMBUS- 
of about TION 
30 minutes 
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the highly conductive stiffening 
panels insulated with 
materials. Over half the 
heat losses the best-designed 
through these bridges. This 
can eliminated completely 
ith the use structural insulation. 
sulator combines low cost, work- 
and lightness. 

One large field with many different 
oducts involves the use balsa 
material. used for solid core 
hollow core flush doors 
ns, free form occasional furniture 
drop-leaf table panels, reinforced 
boats, water skis, and insulated 
plastic trucks. These general 
examples variety baisa core 
combine low cost and the 
basic physical properties. 

Solid-core flush doors 
tions require low cost core that com- 
bines light weight, 
bility, good thermal insulation, ease 
bonding, and availability. Hollow-core 
flush door and partition stiffening ribs 
represent large market for balsa core 
material. this case also, low cost 
prime importance. Kiln-dried balsa 
delivered ready-to-use 
tibs, thereby eliminating all wood- 
working labor and machining the 
manufacturers’ level, has made this uti- 
lization one the largest. 

Here again, physical properties are 
important nevertheless. During 
nating, the engineered compressive 
overage these slats gives uniform 
bond throughout. This eliminates the 


through often encountered hol- 
low-core panels. addition, was 
found through experience that fewer 
stiffening ribs are required when using 
this system. Therefore, addition 
being assured defect-free panel, there 
raw material cost inven- 
tory, handling, and weight. The supe- 
rior stiffness and bonding strength 
balsa over matted core material all 
types, often used this type man- 
ufacture, well its natural resil- 
iency and elasticity, which prevent 
show-through, make balsa 
low-cost core material for all-wood 
construction panel. 

The free-form occasional furniture 
mentioned here mostly because 
the thickness the core normally uti- 
lized. Furniture this type, usually 
constructed without supporting 
frame, requires—for ultimate design 
full thickness, dimensionally stable 
core thickness inches more. 
Through proper kiln 
dures,, balsa core, many 
cases lighter weight than thinner 
core manufactured from domestic spe- 
cies, often specified. 

Drop-leaf usually supported 
one edge piano type hinges de- 
mand, for satisfactory performance, 
warp-resistant and light-weight core. 
Also importance due the usual 
upright position the panel 
shadow-free surface. These desirable 
features important the woman 
buyer are instrumental the specifica- 
tion balsa core for this difficult uti- 
lization. 


Table 2.—MECHANICAL PROPERTIES BALSA 
(Data for Pieces Averaging 12% Moisture Content) 


Weight pounds per cubic 


Specific gravity __ 


Compressive Strength (pounds per square inch) 

A) Parallel to grain (end grain) 

-Stress at proportional limit _- 
Maximum crushing strength __- 
Modulus of elasticity 

B) Perpendicular to grain (flat grain) 

Stress proportional limit 
high strength value_ 
low strength value. ___ 
Modulus of elasticity 
high strength value_- 
low strength value_____- 
Bending Strength (pounds per square inch) 
Statice bending 
Stress proportional limit 
Modulus 
Tensile Strength (pounds per square inch) 

Parallel grain (end grain) 
Maximum. 

B) Perpendicular to grain (flat grain) 
strength value 
Maximum—low strength value_- 

Tougness (inch pound per specimen) 
high strength value 
low strength value __ 
Sh ar (pounds per square inch) 
high strength value 
low strength value 
(pounds) 


required embed .444” ball one half its diameter 


Parallel to grain (end grain) - 
Perpendicular grain (flat grain) 
high strength value__- 
low strength 
vage (pounds per inch of width) 
i to cause splitting 
—*igh strength value 
ow strength value 


C 
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15% 
500 1,450 2,310 
750 1,910 2,950 
330,000 768 ,000 1,164,000 
144 198 
100 145 
55,000 
5,100 19,900 
825 1,725 2,535 
1,375 3,050 4,525 
280,000 625,000 925,000 
1,375 3,050 4,525 
112 170 223 
118 156 
125 310 475 
120 267 400 
180 360 522 
158 298 
102 250 386 
120 186 
103 151 
56 70 87 


Fig. 3.—Design and construction 
interior partition with balsa grid 
core. Photo courtesy American Houses, Inc. 


The reinforced plastics field rela- 
tively new. might seem first that 
wood and reinforced plastics are com- 
petitive materials, but some properties 
wood, and balsa especially such 
low cost, light weight, strength, com- 
patibility with all resins, availability, 
continuous bonding surface, and ease 
forming make ideal core mate- 
rial for many reinforced plastic items. 
The expanding field reinforced 
plastic boats one branch where balsa 
used its full advantage. All the 
properties listed above are useful when 
balsa used the core for stiffening 
ribs double-bottomed hull. The 
stiffness balsa compared other 
types cores, especially foamed plas- 
tic cores, outstanding. This can 
explained the fact that wood 
made interlocking cells with 
high resilient properties. The com- 
monly utilized plastic foams not ap- 
proach the compressive, bending, and 
tensile strengths, toughness, and shear- 
ing resistance wood. also 
known that balsa much lower 
cost than foams. 

The same properties mentioned 
above, plus the structural thermal in- 
sulationas outlined and 
viously, are required the new devel- 
opment reinforced plastic insulated 
truck bodies, trailers, and LCL con- 
tainers. 

Three 
balsa that combine lightness and 
strength are models ma- 
rine equipment, commercial and mili- 
tary aircraft. Model airplanes and sim- 
ilar hobbies use balsa because its 
light weight, and 
most important because wood. 
This point stressed because 
workability into any shape standard 
woodworking equipment important 
manufacturer these constantly 
changing models. Balsa can molded, 
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Fig. 4.—Balsa core adds stiffness the 
planning bottom this boat, and provides 
extreme rigidity for deflection-free high- 
speed and performance. Balsa 
also gives flotation the sandwich structure. 
Photo courtesy Crosby Aeromarine. 


sliced, die-cut, painted 
sawn, planed, carved, drilled, mitered, 
sanded and centerless ground. addi- 
tion, low cost when compared 
substitute materials the hobby 
field. 

Marine equipment such life-sav- 
ing floats, nets and buoys, ring buoys, 
life jackets, fishing floats, duck decoys, 
and swimming aids all require light- 
ness translated into buoyancy plus such 
basic properties strength, ease 
workability, compatibility with 
glues and finishes, and course low 
cost, which should never 
looked. 

Aircraft sandwich panels use balsa 
for its lightness and strength, more 
when the balsa used end-grain 
orientation. From the Mosquito 
bomber World War the latest 
guided missile shroud-fired seven 
times the speed sound, balsa core 
was important part primary 
structure panels. 


This paper would not complete 
without some mention typical wood 
characteristics that are important when 
working with balsa. Physical proper- 
ties relation heat and cold are 
important some applications. 
temperatures below 350° F., balsa re- 
tains its physical properties for long 
periods, but higher temperatures the 
properties are increasingly impaired. 
The table entitled “Effect High 
Temperature shows the loss 
weight balsa versus time expo- 
sure air 397° (Table 1). 

Over 54-hour interval, the shock 
resistance the samples drops only 
per cent its initial value, but 
after 4.5 hours they still had about 
per cent their original shock 
resistance. 

The above figures apply only 
balsa lumber. balsa core, the 
other hand, not exposed. Complete 
oxidation balsa requires more than 
400 times the volumes air contained 
the wood itself. theory, cubic 
foot balsa weighing pounds would 
require 31.64 pounds air burn. 
This equivalent 392 cubic feet. 
actual practice, much more air actu- 
ally required, and from everyday expe- 
rience, any fire requires 
continuous draft continue burning. 
These facts are mentioned here because 
many times the question asked 
whether not the air contained 
the wood itself would not sufficient 
burn completely enclosed piece 
balsa. one cubic foot balsa, 
there only enough air burn 
0.00235 cubic foot wood. 

low temperatures, the other 
hand, physical properties improve 
the temperature drops. This typical 
all woods, but balsa superior 
other insulating materials because, 
addition the increase its strength 
the temperature decreases, the ther- 
mal resistivity also improves. 

addition the various utiliza- 
tions this fascinating species, 


important note that balsa avail- 
able the form lumber, dimension 


cut-to-size parts, resin-bonded panels, 
and blocks selected densities and 
grades. interesting note the 
conclusion this paper that the 
basic properties balsa and its 
able cost position have contributed 
the diversitivity utilization 
woodworking industry. 
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Table 3.—STRENGTH BALSA COMPARED WITH OTHER LIGHT-WEIGHT MATERIALS 


Compressive strength (psi) 


Tensile strength (psi) 


Weight Maximum Stress Modulus elasticity Bending strength 
ft. strength per- Modulus Mod 
12% Specific paraliel pendicular Parallel to Perpendicular to to ular to of ‘ 
M.¢ gravity to grain ‘to grain grain grain grain grain rupture elasti ‘y 
Balsa 6 .0962 750 50- &4 330,000 5,100-— 16,000 1,375 72-112 1,375 281 0 
Balsa 11 .176 1,910 100-144 768 ,000 13,000- 37,000 3,050 118-170 3,050 62 0 
Balsa_ 15% 248 2,950 145-198 1,164,000 19,900- 55,000 4,525 156 ,223 4,525 925 09 
C.C.A. Foam 4-9 .064-—.144 75-300 1,350-3 ,500 310 not given 
Styrene Foam_ 1-2 .016-.032 20-40 850 40-80 not given 
Styrene Foam_ ‘ 5-7 -O80-.112 110-200 7,009-10,000 200-350 not given 
Foam Cellular Glass Block. _- 8-10 -128-.160 100 180,000 not given 75 not g! 
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Canadian’s Impressions Russia’s Forest 


COL. JENKINS 


Chief, Forest Products Laboratories Ottawa, Ontario 


1956, the Russian 
Canada suggested 
the Canadian 
Lumbermen’s Asso- 
ciation that there 
should 
change delega- 
tions between Can- 
ada and the USSR. 
The purpose the 
visits was enable the degelations 
view forest utilization developments 
and progress the two countries. The 
Federal Department External 
agreed these exchange basis visits. 
The Canadian delegation left Cana- 
July, 1956. included four rep- 
resentatives the Canadian Lumber- 
men’s Association, two representatives 
from the British Columbia Lumber 
Manufacturers’ Association, and Col. 
Jenkins, Chief the Forest 
Products Laboratories Canada, 
the seventh member and representing 
the Canadain Government. The head 
the delegation was Mr. Halliday, 
then President the CLA, and was 
assisted Mr. LeClair, then 
Secretary-Manager the Association. 
The delegation was days 
Russia, during which time they were 
guests the USSR Government. Dur- 
ing their stay Russia, the Canadian 
delegates traveled some 7400 miles 
within European Russia—no part 
the trip was within Asiatic Russia. 
There were hindrances 
strictions whatever the taking 
photographs. the contrary, there 
many opportunities observe 
photograph unusual scenes—un- 
ual from the Canadian viewpoint. 
‘embers the Canadian delegation 
unanimous stating that the 
Government had proven itself 
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Presented the joint meeting the North- 
and Eastern Canadian Sections, FPRS, and 

Wood Industries Division, 
31—April 1958, Syracuse, New 


Division the Forestry Branch, Depart- 
Northern Affairs and National Re- 
irces, Canada. 
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most hospitable host, and that the 
trip had proven most interesting 
and informative. 

the Fall 1956, return delega- 
tion—comprised seven representa- 
Canada from the USSR for return 
visit. The delegation Canada was 
headed the USSR Minister Forest 
Industries. This delegation traveled 
across Canada and made numerous 
visits Canadian forest industries. 
Included the itinerary the Rus- 
sian delegation were visits the Otta- 
and Vancouver Laboratories the 
Forest Products Laboratories Cana- 
da. The Russian delegates were guests 
the Canadian lumber industry. 

traveled, European Russia, 
some 7400 miles air, train, boat, 
and motor car, and visited numerous 
forest operations forest industries, and 
research installations. saw, first 
hand, the organization and the produc- 
tion methods the timber industries 
the USSR. were guests per- 


Fig. 1.—Typical double housing unit. 


formances the Ballet and Grand 
Opera, and attended the formal open- 
ing the Spartakiad, held new 
stadium with seating capacity 
100,000. this formal opening 
the stadium, the selection was made 
members for the Olympic Game 
Teams. Russia vast country, and 
spite the large distances traveled, 
realized that had only seen part 
the USSR, and that Siberian and 
Arctic Russia—because the distances 
involved—had not been included 
our itinerary. 

Travel the various forest regions 
made necessary traverse European 
Russia from west east and from 
north south. The operations visited 
were the vicinity Moscow, and 
around Leningrad the Gulf Fin- 
land, the region Vologda, 
Archangel the White Sea, the 
Southern Region near the Black Sea, 
the Caucasus Mountains, and the 
Kama River district north Molotov 
City (formerly Perm), near the Ural 


Note the use squared logs. The houses are 
2-family family has rooms and kitchen, located alcove off 
one the rooms. 
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Fig. 2.—Mechanical lumber stacker manned 
entirely women Archangel. 


Mountains. particular interest was 
our flight from the Black sea Molo- 
tov City. followed the valley 
the Volga with its tremendous area 
steppe prairie country. 

The hospitability our hosts was 
most lavish, our itinerary was very 
heavy, and there was little time for 
for individual relaxation. 
Visits logging camps mills gen- 
erally involved participation some 
form formal meal—normally late 
dinner—at the village where the em- 
ployees lived. Travel over long dis- 
tances, numerous visits forest and 
industries, added succession 
banquets, were sufficient ingredients 
for very strenuous three weeks. 

There was much more than seeing 
the technical details logging oper- 
ation sawmill, because great stress 
was placed showing how the 
people lived. arrival forest vil- 
lage, each member the delegation 
was presented with bouquet 
flowers and introduced the Mayor 
and senior local executives. There 
would generally follow visit the 
Community 
ing auditorium and committee 
rooms, with adjoining field for 
football and other sports—then the 
nursery, the school, the general store, 
and sometimes the hospital. And, 
addition, there was visit two 
three houses apartments selected 
random. 


Table 
Land area 
Country Sq. MI. Ratio 
USSR 8,450,698 1.00 
Canada 3,560,215 0.42 
2,975,867 0.35 


Forest Resources the USSR 


Table shows that the forests the 
USSR exceed extent the combined 
forest areas the United States and 
Canada. the total area shown for 
Russia, estimated that some 2,- 
380,000 square miles can con- 

The main commercial species Rus- 
sian forests are: larch, per cent; 
pine, per cent; and spruce, per 
cent. Birch accounts for some per 
cent, and aspen some per cent. The 
annual cut estimated between 
78.5 and 80.5 billion board feet, 
which some 53.3 billion board feet are 
commercial. The balance includes fire- 
wood and other rough forest products. 

Exploitation forests varies greatly 
extent throughout the USSR. re- 
cent years, there has been trend to- 
wards increasing cutting the Urals 
and Siberia, attempts reduce 
overcutting Russia’s western forests. 
sources now nearing completion will 
greatly facilitate planning new devel- 
opments. 

Transportation important fac- 
tor planning and developing new 
forest operations. Transport river 
and canal used much possible, 
but the rivers Eastern Russia run 
north the Arctic Ocean, with har- 
bors icebound for long periods. How- 
ever, there useful system water 
transport that links the White Sea with 
the Baltic, and with the Volga and 
Kama Rivers. 

serious bottleneck the inade- 
quacy rail transport for the move- 
ment Siberian timbers the heavily 
populated centers European Russia. 
were informed that processing and 
seasoning plants are being erected near 
the forests reduce the loss space 
that occurs when round wood trans- 
ported rail. reported that coor- 
dination rail and water transport 
still leaves much desired, espe- 
cially Siberia. 


Production Organization USSR 


Responsibility for forests 
production timber product 
vided among three departments. One, 
the Department Forests the Agri- 
culture Ministry, responsible for for- 
est management and protection, well 
with ensuring adequate reproduc- 
tion, through planting otherwise, 
cut-over areas. turn, the Department 
Forest Industries charged with the 
logging and manufacture some 


—COMPAR'SONS—USSR AND NORTH AMERICA 


Forest area 
Population 


Sq. Ratio Million 
2,866,400 1.00 210 
1,621,000 0.57 17 

974,700 0.34 168 


per cent the total USSR timber cut. 
addition its primary responsibility 
for the production and manufacture 
sawlogs, this Department must also 
supply log requirements the ply- 
wood industries and much the tim- 
ber used the pulp industry. Lastly, 
the Department Pulp and Paper 
concerned with pulp and paper and the 
manufacture plywood. The 
ment Forest Industries (under 
Orlov) the main producer 
ber for general consumption and 
export. controls the largest mills. 


This Department divided 
nine Sub-Departments, each with 
partmental Head Deputy 
These Departmental Heads also for 
council, under the Minister, 
meets discuss policy matters. 
Moscow staff included heads 
ous operating regions, and thus 
mitted quite considerable centr: 
ization Liaison with 
Moscow senior Forestry Offic 
attached Mr. Orlov’s office. 
field, there are local Forestry Office 
who advise the Forest Industries 
cers forestry matters, including 
leaving seed trees. 


~ 


The extent the timber 
can perhaps better visualized when 
stated that the Department 
Forest Industries reported 
cut, 1956, some 48.3 billion fbm 
timber. this end controls some 
750 forest villages, each with 
production units. There has been very 
considerable progress 
tion and, while 1945 mechanization 
was unknown, was reported that 
1956, per cent felling, per 
cent skidding, per cent haul- 
ing, and per cent loading were 
mechanical means. The increasing 
trend towards tree-length logging has 
also proved very satisfactory. The Min- 
istry controls 275 large sawmills, with 
the largest Archangel, producing 
about 630 million fbm per year. 


Present estimates are that 
lumber requirements should reach 
billion fbm against present 
tion 21.2 billion fbm. 


Forest Products Research 


The Department Forest Indi 
tries controls two research and de\ 
opment establishements 
carrying out its lumber 
plan. 


Central Research Institute 
Mechanization, for the Procu 
ment Wood and for 
working Research; 


Based information obtained August 
visit. The trend towards decentralization 
dustrial control, reported 1957, may 
affected the organization of this Ministry. 
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Central Research Institute for 
Water Driving and Rafting 
Wood. 

believe that can best show the 

tent and variety these Institutes 
search and activities. 


(a) Central Research Institute for 
for the Procurement 
Wood, and for Woodworking 
for research and develop- 
for exploitation, organ- 
economical ways using and 
machines; and deter- 
mining methods lightening the 
work the timber cutters and 
increasing production. 

The Institute divided into six sec- 
tions: mechanization forest exploi- 
mechanization landings; use 
camp construction; and organization 
camps. The work organized into five 
regional departments, the Caucasus, 
Ural, Karelian, Siberia, and Archangel. 
addition, the Central Institute oper- 
ates field laboratories and two dem- 
onstration camps. The staff Mos- 
cow consists 220 research workers 
and technicians, and the field 
there are 110 research workers and 
technicians. 

The Central Institute adequately 
housed, and much use made 
models, exhibits, and wall 
demonstrate their work. The main ob- 
jective devise efficient equipment 
for the complete mechanization 
logging and study the best means 
using this equipment with special 
reference full tree logging. Because 
there are independent equipment 
companies USSR assist ma- 
chine development North Amer- 
ica, the full burden equipment im- 
provement falls the Institute, and 
its field stations. 

research and testing laboratories 
and the machine shops, interesting 
machinery, various stages devel- 
opment, was seen. 
models lumber sorting works with 
electric eyes, single-runner sleighs for 
winter hauling, electric hand barkers, 
chain saws, laboratories for the steam 
bending wood and for slicing box 
shook, the preparation parquet 
flooring blocks ready glued the sub- 
flooring, and railway car for testing 
drawbar pull logging equip- 
Ment. 

special interest were the electric 
saws and electric limb-trim- 
device. These saws are operated 
electric power produced either 
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transmission lines from some central 
power source. Fifty-cycle power 
stepped 200 cycles the ma- 
chines. line drop per cent 
reported from 1,000 meters cable. 
The model general use the 
which will weigh from 
pounds, was also being developed. 

The use producer-gas for the 
powering tractors cease the 
near future, and all tractors will 
diesel powered. 

One demonstration from this Insti- 
tute the Forestry Exhibit Moscow 
was device for the dielectric heating 
saws 90° facilitate swaging 
(after sharpening). This apparatus can 
automatically heat and swage teeth 
per minute, and one swaging was re- 

orted last for six teeth sharpenings. 

(b) Central Research Institute for 
Water-Driving and Rafting 
Wood: This Institute was established 
1932. Its task study the whole 
field water-driving and floating 
wood, and includes the development 
suitable rafts for rivers, lakes, and 
sea. 

the Laboratories there were 
models various watershed areas and 
river-beds. There were also large tanks 
which scale models booms, rafts, 
and forth, could studied. For 
example, one tank the determina- 
tion the water-resistance raft 
pulpwood when moving along 
canal was being studied models. 
There was also another tank for study- 
ing the effect different waves 
rafts. These experimental rafts were 
constructed one-fifth scale. 

Research was also progress on: 
developing system artificially 
induced jams means reducing 
the velocity the water the boom- 
ing grounds; bundling rafts; 
testing flumes; development net 
storage booms; developing grader 
towed tugs smooth out the 
bottom rivers; and measurement 
water velocity the foot dams, 
for use designing dams. 

the river adjoining the Institute, 
full-scale prototype equipment was un- 
der test for the automatic sorting, 
counting, and bundling logs. The 
sorting length was done automati- 
cally, while the sorting species was 
models now use the field, all sort- 
ing was being done manually. How- 
ever, new machine for the automatic 
tallying lumber the boom (with 
length and diameter each log being 
automatically recorded) was under test. 


Workers and Working Conditions 


were greatly impressed the 
extent which women are employed 


logs onto logging trucks 
with crane the Caucasus. 


work such road building and 
maintenance, and the timber indus- 
try. prohibited employ women 
work” such coal mining 
and steel factories. The woodworking 
industries are officially classified 
and women are employed 
sawmills, plywood plants, pulp mills, 
booms and sorting works the 
studies logging operations. saw- 
mills, men are employed mainly 
machine operations. 

The women seen were working 
steadily, efficiently, and, apparently, 
cheerfully. general, their 
more impressive than that the men. 
certain logging operations, the num- 
ber men appeared high, Cana- 
dian standards. 

Workers the timber industries 
visited lived forest villages and 
traveled and from the woods 
their own time, and normally nar- 
row-gage railway. Five days eight 
hours, and six hours Saturday made 
the 46-hour week, with Sunday 
being day rest. Except for tree 
felling all work the woods and saw- 
mills was 2-shift basis. The same 
conditions applied winter and sum- 
mer, the only difference being that the 
number fellers was increased during 
the winter months. Tree felling was 
limited the hours daylight, but 
for all other operations, electric light 
was provided for night work. All 
Workers, with the exception engi- 
neers, were bonus basis, which 
varies within the three regions—north, 
middle, and south. The bonus the 
north was the highest, order en- 
courage workers. 

All members the Department are 
reported belong the Union, which 
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appeared strict regarding safety regu- 
lations the woods with restrictions 
imposed the proximity fellers 
skidding. 


General Impressions 


Only technical matters were dis- 
cussed all formal and informal meet- 
ings. The executives whom met ap- 
peared capable men, technically 
proficient, and interested their work. 
They appeared proud their achieve- 
ments and their equipment. was 
also apparent that they were most an- 
xious learn how their equipment 
compared with similar equipment 
use Canada. 

would most difficult com- 
pare the Central Research Institutes 
with Canadian research establishments. 
Russian Institutes must devote con- 
siderable attention the role de- 
veloping equipment. North Amer- 
ica, this burden largely carried 
commercial equipment companies, 
forced competition continually 
aim improving their product. 

Not only these Institutes carry out 
research meet technical needs, but 
they also must develop, the proto- 
type stage, machines satisfy specific 
needs. The absence industrial com- 
petition makes essential that the 
pressure for new ideas and develop- 
ments must come largely from within 
the Ministry. Active cooperation the 
workers sought through attempts 
“sell” the benefits research and 
new developments. well, 
workers each logging area are ad- 
vised regarding objectives 
technical methods used attain 
them. 

The trend the USSR towards 
complete mechanization logging 
operations. The reported objectives 
during future years eliminate the 
need for employing seasonal agricul- 
tural workers, dispense with the use 
horses, and through mechanization 
bring about the employment perma- 
nent staff. Much has already been ac- 
complished, and reported that 
mechanization has far resulted 
per cent increase productivity for 
every worker logging operations. 
Further, and also because mechan- 
ization, there have been interesting de- 
velopments tree-length and whole- 
tree logging. 

Tractors use are good design, 
and appeared satisfactory for logging 
purposes. The decision replace pro- 
ducer-gas diesel oil should increase 
power and performance. the woods 
operations proper, the most novel fea- 
ture, other than tree-length hauling, 
was the extensive use electric power. 
Recent reports indicate, however, that 
the trend now towards the greater 
use gasoline-operated felling saws. 
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interesting feature was the slop- 
ing steel panel the rear some 
the tractors which the end the 
trees logs rest when pulled 
the winch. With this exception there 
appeared special features the 
tractors warranting adoption North 
America. our standards, the electric 
skidders use appeared underpow- 
ered. 


Narrow-gage railroads were use 
for transportation logs water 
mainline railways. This form trans- 
portation, compared truck roads 
common Canada, was probably in- 
fluenced the swampy nature the 
ground and the absence good road- 
building material. 


The sorting and booming works and 
the handling rafts appeared efficient 
and were very large scale. The 
bundling logs, prior placing them 
booms, appeared have consider- 
able merit where the timber rela- 
tively small, and where the rafts must 
towed long distances deep water. 


Scandinavia, the frame 
gangsaw was used for breaking down 
the logs. were informed that con- 
sideration being given the use 
limited number band saws Sib- 
eria, where the timber larger size 
than European Russia. The larger 
sawmills, such those Archangel 
appeared very efficient. 


Utilization practices forest and 
mill, general, appeared good. Tree- 
length logging and especially the 
modification which the whole tree, 
complete with branches, hauled 
the waste min- 
imum. the Forestry exhibit the 
Industrial Exhibition Moscow, the 
following data were presented 
USSR timber utilization: 


Per 
cent 


Tree. _ Wood removed from forest 89 

Conversion of 

Logs to Lumber Lumber_ 65 
Siahe....- 17 
In seasoning 6 


Studies carried out Eastern Cana- 
the Forest Products Laboratories 
Canada, have shown that some 
per cent all wood cut removed 
from the forest. Similar studies show 
per cent lumber recovery band- 
mills. 


Conclusion 


From the viewpoint broad 
edge gained regarding the forests and 
forest industries. competitor 
world timber markets, the visit the 
timber industries the USSR was 
very worthwhile. While the number 
technical developments seen that could 
have immediate and profitable appli- 


cation Canada appear limited, this 
does not mean that there was not 
evidence technical competence us- 
ing equipment and 
niques well suited the peculiar con- 
ditions the USSR. would not 
reasonable attempt comparison 
the relative efficiencies found 
the USSR and Canadian timber 
tries—conditions are necessarily too 
different from the triple viewpoints 
organization, operation, and 
that saw considerable evidence 
good technical knowledge 
ning, and that there was evidence 
obvious intent develop and 
out new techniques order 
prove extraction and 
practices throughout the forest 
tries. 


Having developed 


ONE-PRESS CHIPCORE 
EXTRUSION PLANT 


limited size which could 
attached existing furniture factories 
are looking for suitable experi 
enced agent for the United States 
take over erection and supervision 
plants installed. 


KREIBAUM EXPORT 


Kommanditgesellschaft 
Hannover,—Osterstrasse 2/3, Germany 


WILCO REFUSE BURNER 


Three Models. Complete Range of Sizes. Lowes! 
cost installation. Prefabricated, one-piece panels 
Exclusive triple-draft. Sizing engineers availabie 
fo you. 


MACHINE WORKS, INC. 
Municipal Airport Memphis, Tenn 
P. O. Box 3722 WHitehall 8-4555 


pac. 


sawyer-operated setworks system: 


Write for Accuracy 
formation on the system © Improved Grade ‘e 
engineered for your covery 
production requirements. Increased Produc! 
Lower Opera’ 1g 
Costs 
Reduced 
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MILL EQUIPMENT INC. 
5219 First Ave. South Seattle 8, Wash 


NOW! COMPLETE YOUR FPRS 


NAL PRICE! 


RANKLY, over-stocked with early 

issues the valuable Annual Proceed- 
ings the Society, and can make 
limited number copies available 
greatly reduced prices. 


The volumes represent the choice papers 
presented each year the National Meet- 
ing. Order one book, complete set. 


These volumes will sent you post- 
paid extra charge regardless 


where you are located North America 
overseas. 


PARTIAL CONTENTS THESE VOLUMES DESCRIBED BELOW: 


1947—Vol. ENGINEERING, PRESERVATION, SEA- 
SONING. papers, 344 pp. 


Articles cover: whole wood fiber manufacture; lignin chemistry; processing 
pine gum; paper and plastic overlays for veneer and plywood: integrated 
utilization; trends logging; pulpwood logging developments eastern 
Canda; building codes postwar wood construction; engineering prob- 
lems prefabricated homes; postwar packaging field; functional furniture; 
postwar woodworking glues; metal wood bonding; high frequency 
woodworking; wood finishing; the use car treated lumber; fence posts; 
untapped tor the wood preserver; acid-proofing wood; the 
seasoning wood vapor organic chemicals; kiln design; 
tungsten carbide developments; and tight cooperage plywood. Regular 
price $6.00 Now $2.50 


1948—Vol. II—UTILIZATION, FIBER PRODUCTS, BARKING, FINISHES, 
MACHINERY, HEATING. papers, 500 pp. 


cover: economics wood-waste utilization; losses Redwood 
logging; small log gang sawmill; utilization low-grade hardwood lum- 
ber; wood-distillation industry; sawdust carbonization; animal feeds from 
wood residue; small wood briquetting machine; special machines for util- 
ization waste slabs for glued core stock; interior trim from wood waste; 
wood-fiber production with revolving disk mills; effect some manufactur- 
ing variables the properties fiberboard prepared from milled Douglas- 
Fir; small hydraulic log barker; mechanical methods bark removal; 
studies the chemical composition bark and its utilization structural 
boards; research industry laboratories; history furniture finishes; 
finishes resistant alcohols and acids; low-bake synthetic finishes; simple 
testing methods for finishers; planning floor space for woodworking equip- 
ment; maintenance and operating practice for tungsten 
Regular price $8.00 Now $2.50 


1949—Vol. MATERIAL, FURNITURE, PLYWOOD, UTILIZA- 
TION, GLUES, SEASONING. papers, 607 pp. 


Articles cover: more wood per acre; integrated wood utilization Crossett; 
harvesting sawlogs; portable wood chippers; wood fibers from veneer waste; 
small permanent-type sawmills better forest utilization; pulpwood han- 
dling the Lake tropical wood research for the furniture indus- 
try: effect plywood glue lines the accuracy 
cations; No. common Northern hardwood lumber for mechanized proces- 
into glued products; cut stock from western softwoods; assembly 
furniture manufacture; supplementing wood with metal 
manufacturing; extending hot press urea resin with wheat and 


tye flour; furniture finishes; lumber core panels; rotary veneer cutting; 
plywood; insert-point circular headsaws; ills besetting the furni- 
utilization Redwood bark; utilization waste sulfite 
concrete; semichemical pulping; dry-formed boards bonded with 
wood, plywood compreg-resin-treated densified 
wood preservatives; wood boring beetles; ignition temperatures 
wood, untreated sound wood, and untreated decayed wood; 
disposal and air pollution control the Los Angeles area; 
mill pollution; chemical composition Ponderosa and Sugar Pine 


lumber recovery from Douglas Fir logs British Columbia; resin 
development working stresses for stress-grade lumber; design 
performance laminated wood trusses; glued laminated wood; glued 


nated Wej-weld frames; radio frequency heating. Regular price $8.00 
‘ $2.50 
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IV—MILLING, CONTAINERS, QUALITY CONTROL, PLY- 
WOOD. papers, 506 pp. 


Articles cover: quality second growth Douglas Fir; grading problems; 
quality control and the improved seasoning processes the Redwood indus- 
try; saw teeth action; lumber research meet modern competition; 
hardwood log grading; recent developments wirebound containers; 
method utilizing and fabricating waste lumber; tests strapped and 
lightweight lettuce crates; recent developments containers; papermaking 
fibrous raw materials; utilization low-grade hardwoods 
relation between wood and pulp properties; power vs. hand falling and 
bucking logging operations; handling pulpwood; quality control 
sawmill operations; hardwood plywood quality control; quality control 
furniture production; defect detection equipment; non-destructive testing. 
Regular price $8.00 Now $2.50 


1951—Vol. V—MILLING, MACHINING, PRESERVATION, UTILIZATION, 
GLUES, KILN DRYING. papers, 400 pp. 


Articles cover: circular sawmills the Tennessee Valley region; quality 
control lumber manufacture; gangsaws the manufacture southern 
pine lumber; tropical hardwood production; logging and military equip- 
ment availability; defense and the availability woodworking equipment; 
the importance wood the mobilization program; mobilization require- 
ments for technical men the woodworking industry; lumber conservation 
military procurement and container design; military requirements for 
wood packaging; wood requirements for specialized military uses; the 
place small business the military procurement program; marine lam- 
inating; selecting White Oak for bending lumber; machinability studies; 
carbide cutting tools the wood industry; carbides; fire retardant treated 
lumber; wood preservation with particular reference creosote; what the 
furniture industry expects from college-trained men; the scope and objec- 
tives college training; graduate training forest products technology. 
Regular price $10.00 Now $2.50 
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Abstracts From Current World Literature 


Composition Board 


Maku, Takamaro, Hamada, Ryozo, and 
Sasaki, Hikaru. Studies chipboard. 
Part Some experiments improve the 
dimensional stability Wood 
Research (Kyoto) no. 17: (Feb., 
1957). [In cf. B.LP.C. 27: 
786-7. 


The water resistance chipboard made 
ings was markedly improved addition 
emulsions (I) and increasing 
the molar ratio the binder (urea-formal- 
dehyde resin) used, but was decreased 
heat treatment. The water-vapor resistance 
chip-board was not generally affected 
was slightly improved intense 
heat treatment, though the expense 
dimensional stability, and considerably im- 
proved reducing the molar ratio the 
binder. The (I) had great influence 
the bending strength chipboard made 
from shavings 0.12 mm. thick but reduced 
that board made from thicker (0.3 and 
0.8 mm.) shavings. Heat treatment and 
decrease the molar ratio the binder 
likewise reduced the strength. 
{Bul. Pap. Chem. 28, No. 


Kuroki, Yasuo, and Kadita, Sigeru, 
Studies fiberboard, Resin treatment 
fiberboard. Japan Wood Research 
Soc. no. 128-32 (Aug., 1957). [In 
Japanese; English 


Wet-process made from white 
was treated with colloidal hydro- 
chloric acid solution proprietary 
melamine-formaldehyde 
and prior pressing for min. 
100, 120, 140, 160, 180°C. and 
kg./sq. cm. Board samples were then tested 
for thickness, specific gravity, hardness, 
moisture content, tensile strength, modulus 
rupture bending, modulus elasticity 
tension, 24-hr. water absorption, water 


swelling. Even low amounts resin and 
low curing temperatures considerably im- 
proved the physical properties the hard- 
board, with further improvements higher 
resin additions and/or higher pressing tem- 
peratures. [Bul. Pap. Chem. 28, No. 


Hardwood Pulping 


Collins, Robert What Crossett has 
learned about semi-chemical pulping and 
bleaching hardwoods. Paper Trade 
141, no. 33: 36-8 (Aug. 19, 1957). 

Semichemical pulping and bleaching and 
bleaching operations the pro- 
duction bleached foodboard The 
Crossett Co., Crossett, Ark. are described. 
Conclusions drawn after more than 1.5 yr. 
operation are that good quality bleached 
pulp can made from mixed southern 
hardwoods the semichemical process, 
that white oak more difficult pulp 
this method than any other hardwood, 
and that good quality bleached pulp 
brightness range 86-88 can obtained 
from southern pine kraft pulp four- 
stage system using chlorine dioxide 
the final bleaching stage. [Bul. Pap. Chem. 
28. No. 


Seidl, Robert Hardwood pulps 
paper and paperboard. 40, no. 
22A, 24A, 26A, 28A, 30A (Aug. 1957). 

The various types processes suitable 
for pulping hardwoods—including 
sulfate, sulfite, groundwood, chemiground- 
wood, semichemical, and cold 
esses—and the types different products 
for which each pulp suited are discussed. 
Some comments are made the position 
hardwood pulp specifically producing 
corrugated board, news and printing grades, 
linerboard, foodboards, bond papers, and 
specialty papers. The present success with 
hardwoods, especially with the neutral sul- 
fite semichemical process, re- 
search. most important research problem 


The preparation abstracts from world literature many languages highly 
specialized and costly that the Forest Products Research Society has abstracting service 
its own. For the abstracts this issue the JOURNAL the Society indebted 
the respective abstract journals indicated, from which they have been selected with the 
kind permission the editors. Readers wishing information addition that given 
abstracts should consult the original articles referred to. Copies additional 
information can not supplied FPRS the abstract journal. The journals from 
which abstracts are published this issue follows: 


BRI ABSTRACTS BUILDING SCIENCE PUBLICATIONS, published for the 
use the Building Research Institute, National Academy Sciences— 
National Research Council, 2101 Constitution Avenue, Washington 25, Over 
periodicals are reviewed, plus new books and reports from industrial, govern- 
mental, and academic and organizations. 


BULLETIN THE INSTITUTE PAPER CHEMISTRY, published monthly 
Appleton, Wisconsin the Institute Paper Chemistry, subscription price $25 per 
year. This Bulletin publishes over 3,600 abstracts per year subjects interest manu- 


facturers pulp, paper, fiberboard and allied products. 


CHEMICAL ABSTRACTS, published semimonthly the American Chemical Society, 
Executive Office—1155 Sixteenth Street, NW, Washington C., subscription price 
$60 per year plus postage. This abstract journal publishes many thousands abstracts 
annually with broad coverage world literature the entire field chemistry and 


allied subjects. 


TECHNICAL BULLETIN THE FURNITURE DEVELOPMENT COUNCIL 
published bimonthly the Council Adelphi Terrace, London England. 
The Technical Bulletin publishes hundreds abstracts and reviews from world literature 
annually, relating the various phases the furniture manufacturing industry. Subscrip- 


tion price per year. 
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uncover processes that will permit the 
use smaller pulp-producing units with 
lower capital cost. Pap. Chem. 28, 
No. 


Pathology 


non-destructive method detecting 
eases wood. Nature 180, no. 4575: 
(July 157). 

Ultrasonic equipment has been used 
determine the presence flaws (e.g., 
rot) wood without damage the 
rial being tested. High-frequency sou 
waves are transmitted through the timb 
being caused the presence rot. 
method has been applied samples 
beech, birch, oak, and red pine. [Bul. 
Chem. 28, No. 


ar 
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Quality Control 


device for measuri 
thickness. Technical Dig 
1399 (r). 

developed Norway intended for 
where machine tool, wooden plank, 
sheet material which being contir 
ously monitored traveling forward 
With some thickness monitoring devi 
such deviations often cause difficulty 
error. The new device consists 
flexible arms springing from 
piece; these carry convex 
forming jaw and also two 
gauges each. One the gauges 
arm placed the inner side the 
and the other the outer: thus when the 
arm deflected, the bending throws the 
two gauges out balance respect 
gauges are arranged bridge circuit 
such way that differential deflection the 
two arms through thickness changes in- 
dicated, but any element parallel 
tion due sideways displacement the 
item running between the feeler jaws has 
{F. Tech. Bul. No. 38} 


US 


Chemical Utilization 


Kure, Ethyl alcohol from sulphite 
waste liquor. Can. Chem. Eng. 35, 
86-90 1957). 

There are only three sulfite alcohol plants 
operating North America: one 
United States and two Canada. The 
eration the large and modern plant 
Gatineau, Que., working 
with the adjacent Canadian 
Paper Co., described. The plant 
all the paper mill’s recoverable spent 
phite liquor million 
well steam, water, and electric pow 
The work the alcohol plant divi 
into three basic operations: preparation 
the spent liquor for fermentation, ferme: 
tion proper, and recovery and 
the alcohol produced. Depending 
sugar content the spent liquor, 
million gal. alcohol can 
nually, which about 85% 
cologne spirits. The carbon dioxide 
product utilized adjacent plant 
the manufacture million board 
molded 85% magnesia insulation; 
30% the weight the final 
provided carbon dioxide. [Bul. 
Chem. 28, No. 
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Continued 


NEW PUBLICATIONS 


Note: The following publications 

available free charge from the 
Products Laboratory, 

orth Walnut Street, Madison, 


Wood Seats for Stadiums. Revised 
1958. Report No. 1006. 


Comparison Wood Preserva- 
Stake Tests. 1958 Progress 
Oscar Blew, Jr. Discusses 
ucs and stakes treated with various 
servatives and oils. The inspections 
made during 1957. Report No. 
1761. 


How Treat Fence Posts 
Double Diffusion. Revised March 
1958. Baechler. Description 
the use this process. Report No. 
1955. 

Simplified Principles for Struc- 
tural Grading Timber. Mark- 
wardt and Wood. The authors 
state that, while they recognize the 
necessity difference application 
different countries and under dif- 
ferent conditions, they attempt pro- 
vide basis for discussion, single 
unified system simplified basic prin- 
ciples for structural grading. Report 
No. 2112. 


Results Impact Tests Com- 
pare the Pendulum Impact and 
Toughness Test Methods. 
Youngquist. Results series tests 
matched material determine the 
comparability results obtained the 
two types single-blow impact ma- 
chines common use 
small, clear specimens wood. Report 
No. 2109. 


List Publications Chemistry 
Wood and Derived Products. Re- 
port No. 238. 


Growth, Structure, and Identification 
Wood. Report No. 177. 


Advances Sawing from Forest 
review the various functions for 
which saws are used the numerous 
forest management operations such 
clearing, thinning, and pruning, and 
the harvesting and conversion the 
crop. Discusses trends and op- 
for further research saw- 
ing Report No. 2100. 

Graphic Method Estimating 
Drying Rates. Flei- 


This report outlines method 
used for setting simple 
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drying-rate control charts for mechani- 
cal veneer dryers the basis infor- 
mation gained from laboratory study. 
Report No. 2104. 


Report Progress Develop- 
ment Testing Methods for Fiber- 
boards. Markwardt. Report No. 
2105. 


Control Decay and Sap Stain 
Logs and Green Lumber. 
Scheffer. Describes comparatively 
simple and inexpensive ways con- 
trolling decay and sap-stain damage. 
Report No. 2107. 


Development Methods for 
Evaluating the Machining Qualities 
Wood and Wood-Base Materials. 
Davis. The paper’s purpose 


present detailed description the 
methods employed evaluating ma- 
chining characteristics that may 
serve basis for similar studies for 
others the field and basis for 
further improvement 
and procedures for consideration 
the development Report 
No. 2108. 


Light Wood Trusses. Lux- 
ford. Contains the results experi- 
ments with glued naiied trusses 
various types. Report No. 2113. 


Bin Pallets for Agricultural Prod- 
ucts. Heebink. Discusses the 
development the bin pallet the 
harvesting agricultural products. 
Report No. 2115 


Distillation Resinous Wood. 
Edward Beglinger. Revised May 1958. 
Report No. 496 


Cross section Hog showing 
how fast-revolving chisel-edge hammers 
wood impact until properly 
sized pass through grate bottom 
machine. 


WOOD SCRAP! 


HOGS 


Waste wood, automatically conveyed and hogged Williams 
equipment, reduces disposal costs 75%! One man can 
handle much tonnage chips three men can handle 
awkward pieces and lengths. 


used for fuel, scrap wood hogged Williams completely 
combustible, yields maximum 


value. Unhogged scrap restricts air flow, burns unevenly, 
smothers the fire, causes excessive smoke. 


TU’s, gives 100% heating 


sold chip form chip board manufacturers, wood refuse 
processed Hog becomes top quality product, 
uniformly ground and sized, and commanding highest prices. 


Complete Brochure 
Request— 
Write For 


WILLIAMS PATENT CRUSHER PULVERIZER CO. 
2714 9th ST., $t. Mo. 


SHREDDERS 


MMER MILLS THE WORLD 
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WILLIAMS LINE COMPLETE: Hogs, Grinders Shredders 
Vibrating Screens Air Mechanical Separators Heavy Duty Fans Cyclone Collectors 
OLDEST AND LARGEST MANUFACTURER 
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American Cyanamid Co, 2nd Cover 
Chapman Co. 4th Cover 
Take Your Choice Any One 
When You Join FPRS Koppers Co.—Chemical Div. 
wealth information Hardboard, Particle Board 
Wood Waste Utilization are yours EXTRA BONUS when Kreibaum Export 
you join FPRS new member. addition all the regular 
Society benefits you may take your choice any one these Masonite Corp. 
three 48-page booklets—each containing reports presented 
recent FPRS meetings—and each illustrated with more than 
photographs, drawings and tables. Mattison Machine Works 
You'll find some the latest information economics, 
Or—you may select any one the five volumes the 
Proceedings from 1947 through store- 
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Your choice any one these eight books PLUS 1—the 
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PENTAchlorophenol WOOD 
TECHNICAL COUNSEL PRESERVATIVES 


full staff specialists with years experience Most satisfactory and permanent all wood 
and complete laboratory facilities, ready assist preservatives against decay, fungi, termites and 
every way. other wood boring insects. 

experienced engineering department help Most effective, safe and economical treatment 
planning, designing and installing new made for protection against sap stain fungi. 
pressure-treating plants; modernizing old plants; Leaves wood bright and clear. Quick solubility, 
selecting equipment meet your specific needs. dustless, non-irritating. Won’t damage metal 

equipment. 


WOODTOX Penta Preservative and 


Water Repellent EQUIPMENT 


Exclusive national sales agents for 


Aclear, clean, non-staining treatment combining Efurd Machine Welding Com- 
advantages Penta plus resistance against any, builders Hurricane 
swelling, warping, shrinking and other moisture ebarkers, Peelers, Framers, 


damage. Meets NWMA and Western Pine Incisors, Trams, etc. 
Assoc. preservative standards. 


Whatever your problem the protection and preser- 
vation forest products, this where you can 
always get the right answers quick! Write phone. 


WOOD TREATING CHEMICALS CO. 


5137 Southwest Avenue St. 10, Missouri 


38-A AUGUST, 


¥ 


Row, one man easily does the work two 


ripping long boards selected widths! 


3 


portable control 


panel permits operator 
any board width 
while one board still the 
cut and before clears the 
saw blade. Movement the 
fence the newly selected 
position occurs automatically. 


Mattison announces new 
hydraulic ripping gauge! 


Here’s faster, more economical way rip long boards 
the Mattison No. 202 Straight-line Ripsaw. One oper- 
ator easily does the job with pushbutton control his 
fingertips. buttons are available select vari- 
ous predetermined ripping widths. When the operator 
pushes the button the gauge repositioned quickly and 
accurately hydraulic cylinders, actuated solenoid 
valves. soon one board the cut, the operator 
sizes the next board and immediately 
the correct gauge setting. Movement the new position 
occurs instantly after the first board clears interlocking 
switches. There’s waiting—no waste time motion! 
It’s the newest time- and moneysaving feature—available 
now the No. 202 fast-feed, straight-line ripper that 
eliminates glue-jointing costs, too! Send coupon for com- 
facts, contact your Mattison representative direct 


MATTISON 


MACHINERY 


Mattison Machine Works 

545 Park Ave., Rockford, 

Gentlemen: 

Please send complete information hydraulic 
gauge ripping. 

Please have representative call. 


Name_ 
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HOW PREVENT 


costly insect damage stain 


LOGS AND LUMBER 


CHAPMAN AMBRITE 


low-cost spray enables you 
bank logs safely for use logs and lumber 


Effectiveness and economy proven large and Chapman Ambrocide can used three ways: 


small mills everywhere. 


CHAPMAN AMBROCIDE 


Effective insect control chemical 


Mixed with oil 28) for log spray 


Protection low cost usually less than $1.00 prevent insect damage used when there 
per 1000 ft. log scale, including labor. stain problem. 
Reduces losses from degrade lumber Mixed with water spraying 


Sold concentrated form for mixing needed 
(mixed with fuel oil). 


Applied with inexpensive portable sprayer. 


damage insects, stain mold. 


Equally effective hardwood and softwood logs. 


untreated stacked lumber the event 
beetle attack. 

Mixed with Chapman 
and water 145) dip tanks prevent 
insect damage, sap stain and mold lumber. 


Available 5-gallon cans and 55-gallon drums. Available 5-gallon cans and 55-gallon 


Write, wire phone for prices and recommendations 


CHAPMAN CHEMICAL COMPANY 
Memphis Tenn. 


CHAPMAN 


AMBRITE AMBROCIDE 
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